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(57) Abstract: Aliphatic 
nitrogenous five-membered ring 
compounds of the general fomiula 
[ I ] DJ» or pharmacologically acceptable 
salts thereof: [I] wherein A is CH2- 
or S-; B is CH or N; R* is H. lower 
alkyl, or ^e like; X is a single 
bond, -CO-. -Alk-CO-. -COCH2-, 
-Alk-0-. -O-CHr, -SQr. -S-. 
-C00-, -CON(R')., -Alk-C0N(R3K .C0N(R')CH2., -NHCH2-, or the like; R' is H or lower alkyl; Alk is lower alkylenc; and R* is 
an optionally substituted cyclic group, substituted amino, or the like, with the proviso that when X is CO-, B is N. 

mmmj 



CHg-CO-N^A 
CN 
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(57) mt^: 

r2-X-B^^^^^NH-CH2-CO-N^A (I] 

CN 

A : -CHj-Xtt-S-. 
B : CHXttN, 

: H, i&m7)l^)mfs.a. 

X:m^^#. -CO-, -Alk-CO-, -COCHa-, 
-Alk-O-, -O-CH2-. -SO2-, -S-. 
-C00-. -CON (R3) -Al k-CON (R») 
-CON (R3) CH2-, -NHCH2-;a:<!:\ 

A I k : (£iR7>lU^U>S, 
R** : (1) aift5nTliT'foJ;ng!iCS, 

(2) m^T^jmua. 

5. 
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1 

m m m 

:^mm\tmnr-y^>^^i^jv^:/^i$^—iiiv (dppiv) mm^^mt:^ 

10 v^y^^vJI/^y^^^-- Ifl V (DPPIV) 7n'J^^5"Hm©N5^S^ 
7&i6>Xa a-P r oXttXa a -A 1 a (X a a«l/i75^75:^7$ 7 i^T^oT 

DPPIV (CD 2 6<j:t)i5;$n"S) <D±i^p^v<D'^m. mmt<om^iz-o 

15 V^T, a^(^$B^7i^$)'5 (Hoists. Diabetes, mW. ^1663-1670M, 1998 
¥ ; Augustyns«=>, Current Medicinal Cheiistry, ^6#, II311-327M> 1999 
^;Meestere), Immunol. Today, ^20#, II367-375M» 1999^ ; Fleicher6. 
Immunol. Today, m\m. mi80-184H, 1994^). 
GLP-1 i^}]/ti-:i>i^^:f^\^l) it. ^\z^)VD-:^^^mz^ >-7. 

^Ct^^.mt^n^i3$>^o DPPIVti, C(DGL?-l$:M^mL. 

^mm\:t^tthiz, GLP-i<D7>'$^ii=i7.htbXi^mt^'^-f^\^ 

25 DPP iv(omMm^t:m.mr^<i^mt. ^(ommm^iYi^xp^^^GL 

P - KDM^itie^^CchiCcto. mo^'ji3-:^^^{znt^^ >7.^) 
t£'ii&^^lSHsi), mut>tircm^m (impaired glucose tolerance) $:Qfe#-r'&. 

^(Dfzef), DPP I vifi#^-ti, ii^mm ('^^z2m^mm) mo)f^&j'mm 
iz^mxih^t-^-x^tiXif^^o ^tc, mrjit:)nrzMmm\z^oxmm'bL< 
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$ 6. G L p - 1 (om-kmrni^m ^mm^ ct\z^Ki 3fe#*si,jisn-5^ 
a m-k. mmm <o=^^ • fhmz:3sii^9j}^hm^^ti^o 

^tc. TmM(c#i&-rsDPP I V (CD2 6) tt. fk^j^mm^zii^^ 
x\tTmm(Dmmt\zthrj.oxmm:f)mm^ti. Tmm<Dmm\:,tmm\zM 

MJ'«£tgt<J<£Ji^cl/TVi-S), CODP? I V (CD 2 6) ^^W-^m.^^niZJi'D 

^-y>i^mm'^'p^m^nm^Az^^^x:^mMtmwit<Dmmmzmm^h 

fctlXlf^^o tctXii. 'J^T5^M{c*5ViT«5K+^lfilT|fflflaODPP IV (C 

D2 6) pitt$;5^'±#uT43 0, W0im^m'^iz\t^w? p I ymmmm 
^nxt/i^o $e.(c, DPP IV (CD 2 6) \t. Hiv(D^j>/mm^(Dm 
xizhmmti'i^m^i&v tm^i^nx\f^^. 

ciDrcib. DPP IV (CD2 6) ^mmt^mmt. ^^.f^mmm 
it. mmm, ifi4Hip'j^T5^), f-jfei^jg. (aid 

s), ^^fm ' 'M(Dt&mK^^u^\zn\^xh=^w^fc\ii^mm^^m'^^ 
nx^^^c 

-15. DPP I Vlfi^MSr^-rS^b^J^tUT. Sl^liMl^ffWOQ 8/ 
1 9 9 9 8&OTO0 0/34 2 4 1HH, DP P I VBI§f^ffi$:#-rS 2 - 

^tlfcDPP I Via#f-^ffl^^T^I&r^flg]tei^^g5lEM^<ki^ 

m^mm^tiisb\zi^mM^m\t. mmnom^. DPPivEa^f^^ 

tt^t>-^. -fM' [I] : 
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CN 

A : -CH2~Xti-S-» 
B : CHXtiN, 

X-.m'^^^. -co-. -Alk-CO-, -COCH2-, 
-Alk-O-. -O-CH2-. -S02-»" -S-, 
-COO-, -CON (R') -Alk-CON (R') 
10 -CON (R3) CH2-, -A 1 k-CON (R3) CH2-, 

-COCH2N (R3) -SO2N (R3) -3?.«-NHCH2-v 

R 3 : 7K^lii^XttM7;P^;US, 
Al k :i£lK7;l'=*^U>S. 
15 R'^ tOT© (1). (2) iict^/^O) 7&^6)M«^$n5S: 

(1) «m$nTv>Tfe<tiigi^ST*oTsgsi(;«a5^*< 

( i ) U < \i-m^mit7i^mi^X\t 

(i i) mm=bL<it-^iCia^^ST'^^S: 

( 2 ) S^fc L < iill^Sm{giii7;P^;i'S;5»> ^MIRtn^n-' 

20 *fcJW«tsi'-2ffl©«^s-cam$nfe75yS:R 
25 Xityx=i)u^m7)uy=.jm. 

flU, XW-^^^-(^)<i:#R='«±fB (1) (2) *^e)ii*^l^n^ 
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2 ~ 7 , .i: 0 t)^j-^mic 2-5 (om.m^^tc\tii^imi(k(D%mm\i ^ 

1 - 6 , to t)ft^*^ 1 ~ 4 ©iim«^fcfi:9'Kg(tto fe(D;!>^^tf b 
n^, M7;i'^i:;H, im7)V^-Vy^t\^X\t. j^^|^2~7, <!:?) 

-S, t KD+v<£^7;i'+;i^Sx«M7;un+'>M7;i/+;i'«j 

(i) m^'fcb<tt-^^^{b7K^S&yc 

(i i) m^t)b<Ji-M^5ii|^.^;5?^-^fc,;,^^^ 
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i/^u^^i^)V^. i^^n^y^JV^^ i^^u-f^jm. v^D 



10 w=fcL<ji-ii5S;^^]ia<hbTJi. ^ijAtt*, ^^j^^, m^w^i'Rz^v^ 

t!7y'j;u^v h'J7i/u;uS, xS^yum 

20 Mnjl/g, 5^7 FUJI'S, < V^^jyjJl'S^ ^^JvTyj^l/S, 

tf^'ji>*;PS. hr^^viiju*, ^>ii/7j^U:i;i'S, ^'^tjuj^u-jus. 
v;i'-S, tr'jsv-;us. t!7v^-;i/^, tr^-jus, f-h 

7 1 K □ e u >?;i/S^ t h* □ e >j ^i^^jm. z'^- 1 k □ 7-tf e-ji/S. /t- 
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Uxjus, 5^7yoe'jv;i/S, eDpe'jv;!/^, vtKntfpaeus;;!/ 
=^^y'jm -ry+y>jm +:hyu-;i/-s, 7:$' 

5 ^v-jus. ~>>y'jr:;ps, ^ot-jus, <y^aT-;ps, :^75^'jv 

10 r(i) m^m-'i oywm:mi\:y^m^, 

(i i) ^^^^'BLrsmn.m^t^^m\tn^i'^2m<Dm.w.=f-^ 

15 fi^ti^^^<D^^mt\^X\t. 

r7x-;i/S, v/7n/\rli->;ug, vi^O'^>5^;i/S, i^!7UZf=^)Vm^ -yC 

=^^y:7:::;US. ePU:i;i/S, -I'syyiJiiJl'S, tf^yj::! 

JUS. tfa'j;us, <5^yu;us, tf^y'j;i/S> hujyum t-s^ 
yu^b^, 7u;i'S, ^^-y-yujus. ■i'y;a-=^ifyu;u». :t4^ij->57yij 
5^x-;us, 9^7y'j;i/S, -ry5"7y'j;i/S, 5"7v7yu;i'S, e 

JUS. lfJ5v-;ua. hf^v-;us. e-jyvx;us, t^^-m xl>7 

-OrJ^yjjus, -YyoKUJUS, '^>x<5rs^y'j;i/S. 'OV'^j^/^) 
^>y^ij-yu;us> ^>yv:t+y ujus, /^oyg^xxm ^> 
y7U^s. 5^xyfuv;us. 5^7ype'jv;L/S> tfppe'jvjus, v 
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7 

^tV^)=-JV^^ 7^y'J=-)V^. '>>y<J-;i/S. ^n^-}V^. -rv^a 

S> i^t h'D trope Uv^Pgv '^>y=^ii-y'j;i'S, <y=^^/ 

K 'J > v-r > k u ( 2 — r v-f > k u -ju»^) 3^£^5"7 
y □ tf u (5^7 y □ [ 5 . 4 - b] t: >J V >- 2 —f 

25 tfbtl^. 

'J-;i/S, 2— rv-r >K'J-;i/SSJjC5"7'/o [5. 4-b] tf'Jv>- 2 
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AI^BJfeS : 

15 ADy>M^ (CK Br^), i^jyS, -haS. 75^^, pT+v 

m.7)\^^m. m7)vn^'y^. myjitiy-xm. mrjvn^ 



^ua-. fusv-ju^, tf5v-;u^. if:oyi^=i)m, i^y=.}\.mm tim 

rm^5i:7 u . r^^3S;7 u -mm^7 'J -;i/i£IR7;P4^;i/^;pjj< - 
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--A' nmm^ itKit>m^[.^^Anmmm) — 



20 *:%BJ(D<b-&#I©-0©{b-&!^tll<!ibT, -fb-gri^ [I] ©p^, 
X*^, -Alk-CO-, -COCH2-, 

-Alk-0-. -O-CH2-, -SO2-. -S-, -COO-. 

-CON (R3) -Alk-CON (R^) 

-CON (R3) CH.,-, -Al k-CON (R^) CH2-, 

25 -COCH2N (R3) ~, -SO2N (R^*) -Xti-NHCHj-T^ 
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( i i ) b < \t-mmm^ ; tft\t 

(i i) #^^)U<(l-^it:ig*^STa&-Sa; 

#^ffi^iia*^e,ii4R$nss-cs^$nTiriT'b«tt.iM7;wi.Sj *^e> 
15 3i*;i$n§ 

(3) M7;wus, ;^;i'4^+vM7;P4^ji.s, {£M7;ni4^v'S. m 
^fc, S'J0^b^#ji¥tUT, fb^ife [I] £fe'5Vi«ia^b^wixtt20D 

( i ) 3-7 (7)m]liC^^b7K^S. 

25 ( i i ) mw.!". mm^=f-Ri/mm^t)^ihmim^ i - 2 momm^^ 

5-7MM75^2<itg^UT7:j:^.-]^ii:t"j^igS.„ 
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11 

2. 3X«4C»9'6. Bd^CHT-feO, X?5imi^^^T*0 > R'^iOS^ 

Oi(f*tWb^tlS^<i:UT : 

15 BTi^CHT^O, X^i^^i^^^-C^O, A75J-CH2--^^0, R'/^^TKi^l^^ 
X«<£SSi7;U4^;i'St?*^<b^i^P ; 

B75«CHT*!5. XWi^^^-eabO, At&s-S-T^O, RW5tim^x 

tSM7;i'^;i'ST-^-5'fb-&W ; 

20 7^c!:^»tfe>n^, 

25 ^fc. ^?^Ui/i^^*:&5/cj:{b-&tl<!iUT, UATc^ct pT^Cfb-g-tlTi^Wen^, 
(S) -2-v'7y-l- Ct-4- {^-7-t=^)\^-l-ki<yV-}V) 
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(S) -2-v7y-l- (h:7>7.-4- (1. 3-v:t^y-2— fV 

(S) -2-'>7y-i- (h^>;^-4-^:;i/7i^ijy'>^n/\=^ii/;P7 5 
5 y) 7-fe5^;i/tfn'Jv> ;*5J;Dt 

(S) -2-v7y-l- Ch7>X-4- (9^7l/n [5, 4-b] tT'J 
v>-2— Y;!/) ->^o^4^->;U7$ y] 7-ti5^;i/h°D U v>^. 
*^BJ©SW{b^#I [I] 3i:ti-e0^316<j(c|^^L3-g>:^tt, DPP I VCD 

piyizmm-r^mm (dpp i vtccj;t)i^>^i^n§^.tj, 1-;^^:^^. dp 
■d^^^^mmtbTit. mmm mxi^. immm^. 2mmmm^). 

25 -75^^), MfM. '^^tt^fe^^^itf^if (AIDS), mmm-moi^ 
«§^0i6<)^b^tj [I] x«^©iiTOnff^L^^i^tt. tow, mm 
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<\t'^n^tmm(D:^mVN09 8/1 9998 ;WO0 0/3 4 2 4 1 -.Hoist 
e)>Diabetes.ll47#,ll 1663-1670 H, 1998 ^;Augustyns 6), Cur rent Medicinal 
CheiBistry, II6#> II311-327H, 1999 ¥ ; Meester e>, Immunol. Today, 
^20#, m 367-375 H> 1999 ¥ : Fleicher b, Immunol. Today, mi5#, 
10 m 180-184 H, 1994 ¥) \z^r)mmX'^^o 

g^®!:^, 7v;um^, '>3.':7®!Jil, :^X>S?:^,, jj^rJ' >:^;U*:>K^, '^Vif 
^. -«?e*)75:E^Jc:43ViT^^$n^^^lfiJ. Jfl^^l, ISS^J, ^«^J, tt^R 
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(Ate) 

5 *^§f|©a&5fb^!fe [I] tt, -jjgjj; [II]: 

Z^-CH2-C0-n"^A 



) 



[II] 



CN 

[III] : 

r2_x-b;^^^^ [III] 

it^^ [III] ©iitLTtt, nA.itmm. mmmmommxitjju 

it^m [II] ti^^m [III] 3^«-?-0:^i:©SJfe«, M^J(D-#ftT 

h-h'j;k -ryyptf;U7>/Pn-;p, y^ptf;P7 

tKa7^X x-7^;k v^4^-y->, Bi:Bgx5^;k h;i'X>, mt^^Uy. 



wo 02/30890 



15 



PCT/JPOl/08802 



So 

10 (B^fe) 

r21-COO-b;|^^^^^^^NH-CH2-^^^ d-a] 

CN 

• -V^^tl^it^mit. -iSi^ [IV] : 

R^ 



H0-B^~V-N-CH2-C0-N" ""A [IV] 
R 



CN 

R«75ys©f«iis^sb. R', ARnB\mmtm-it^ 
^btc-jisii: [V] 

R'^'H [V] 
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.R 



COO-B 



N-CH2-CO-N 




[VI] 



R 



'J-^A. 7i<^^b;^.j^A7^^^©7jc^<b7;i/;ijU^m, ^) 

-7 8-1 lot:, <i:0W0'C;{i^e>gjaT-*?5S«fTT^. 

mmtnbn^it^!^ [vn ©75^-56^0^- (r) cDis^-i«. 
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10 ;i/7iN'j>, fUv>, e^Ui^>. vp^5";i'7xij vp^5^;u75y •Jv' 

t^MJiTcJ^JsStt. 7K^#B^T4'T. n=f^J^h.mi. imAmzfV^h.^ 

15 ji', xrj'y-ji/, -rv7'ot!jU7;i'3i-;u. 7'DtfjU7;H]-;K Vi^^^y. 
^it^9-U>. i7nnt^)VA. -y^acuL^y, x— r^U. xh^tKo7^ 

>, i^isx5^ji', \-)VJiyx\tcnib(Dm^mm^m:M:m^^^ctt^X'^^o 

20 it^^ [I] <Do%. BtimxhKi. XAi-CO-. -Alk-CO-Xtt 

-SO^-Xh^-^^ [I -b] : 



^'^^ X4i-C0-, -A 1 k-C0-X(i-S02-.$^U. R', 
R A MSB i |W|-S:* ^ -5 . 
25 TvT^^n-S^k^tltt, -^S3t [Vi I] : 




[I-b] 
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[VIII 



r^^n^it^^t. -jjgsc [VIII] 



EIX] : 



15 f-^AT, -^^ [X] : 



R2_V» 



[VIII] 




[IX] 




[X] 



o 

fit. A 1 k l«M7JU+U>®$ 
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"c^^n-s^b^ifei^fflViTib^i^ [VII] t(DRj^s^n^\ 'A\t^X'RJt^^f$. 

-ist^ [IX] i!^.tn^^)>ti-mmm^m^^m:r^ct 

(Dfe) 

tfc, -fb^tl [I] ©5-^, B75^'CHT$>0, X7&^*-C0N (R^) 
-A 1 k-CON (R3) -XJi-SOjN (R^*) -Tab^-fe^ [I -c] : 



r2-x2-(^^^J)^NH-CH2-CO-N^A [I-c] 

CN 

X^fi-CON -Al k-CON (R^) -Xll-S 

O2N (R3) -^^U, R\ R2. R^RUAitmtitm-Mf'Mti^r 
10-5. 

X'7F:^n^i\:^mt. -jS^ [XI] : 

R^ 



HN— ( V-N-CH2-CO— "^A 

CN 



\fn-(OCH3) ^ 

^"^^OCHs — P 
^5:4', R\ R^ A. PRU^n«lfl|B<h1^-^5fcS^&-rs. 
T'^$n^{b^i^t. -m^ [XII] : 
15 R2-V2 [XII] 

YHt. -COOH. -A 1 k-C00HX«^nD7.;UJj^-;U 

20 tij^X't^o 

$>^\f^U. it^^ [I-c] {C^^^TX^^tJ^-CON (R3) -T*0. R2 
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iXXXi\:,^m [X] ^iffll/^Tib^ti [XI] t<OK^s^'i'y\,\ 

toe,, -isL% [IX] ■^7r.^n^^)yti--BLmm^m^^^^t^z.t 

Sfc. fb-&<l^ [I] Bji^CHTfeO, X*«-CON (R^) CHj- 

X«-A1 k-CON (R3) CH2-T-fe-5-j|S^ [I -d] : 



CN 

X^'H-CON (R3) CHj-Xtt-A 1 k-CON (R^) C 
Hj-^^L, R\ R^ R3S(CXA«HtJiB<h|Wl-icei^&:tt-i,, 

10 x7r^tn^\)G^mt. [XI I n : 



T'^^n^ib^ifei, M-^^ [XII] ir^$n-5<b^tixtt-eoig&s 
^i^iTKiE^^^j^^ieMfB-teiC; [IX] -tr^$n-5u>*-xtx^ 

^^l/^tt, -fb^tf [I-d] \Zii\,^XXH^-COn (R3) CH2-T$)D, 
R275J*;L/;K=^-->M7;P4-;L'STfe^<b-irtl«, -fb^ti [XI I] X\t^(D 
mzi'^XXit^m [X] $:ffl(,iT{b^J^ [XIII] t<DKJ^.^n\'\ Ik^i^X 
S*&ife«;()>6, -fe^ [IX] T7K$n5'J>;^-Si;myMS5^^l^5fe 



R 




[I-d] 



R 




[XIII] 
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cmizm^KUt:^ ab^ti [v i n it^m [v 1 1 n x\t^(Dm a 

tiib^tl [X] ) i:©S*5;*3ctu:D^Jc:fefrt^SlS ab^tl [XI] X^i [X 

lint, it't^ [XI I] x«-?-ne)©ia (xtt^b^*^ [x] tco^j^^) 

imui. nttm. ^^ait. ms^e. ^m^n-^h^yy^-, Mm^u 
^)>ti-tbx\t. -fet% [IX] T^$ns'b©3&>e.#i!i^s (P) ik^ 

-57!>^ — MtcH, iKt^^tS? 0-2 0 0 umXh^CtmT^UK, o-x-f 
y{fmWit. 0. l-'2inmo 1 /gT'$)'5C<i:7:>J^^UVi, 

iNS^^JtbTa, o-'^>yh'J7y-;u-i— r;p-N. n. n'. n' 

20 :^v;U^;i/3l?v-r5 H), EDC (l-X5";i/-3- (3-v;tf^Jl/75yy 

25 -1'VyDe>lUx5';i/75>. 1. 8-v7-tft:v^D [5. 4. 0] •:7>x-lz 

-7-X>^) 1-t h'D + v'^>y'h'J7'/->ik 1 -t v7.i>v 

Ei?j5fiji:UT«, zKiE^b:>-h'J'^A> 7m<b;*J 'J •^A^£,i:<D7mb7;U:^ U 
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m^iiUit^^U>, N-^^;i/^:;i/4^ij>, v^5";I/7JnJUA75 h\ 
Cmz^n^ Kft:s{t. 0~12 0'C, <i:0t)tt2 0~5 O'C-eMtCiiffl" 

2|s:fl§^01^i^4^b^% [I I] tt, ^aj^tf, E|^^2>Mi|#fr-W0 9 8/1 9 9 9 8, 

WO 0 0 / 3 4 2 4 1 . m^pmm (mm i sfcfi 2 ) m^zBm(D:^mzt$: 
m^ii. -fb^ti [I I] tt, -^ic [2 0] 



HN 




[20] 



CONH2 
Z^-CHjCO-Z^ 



[2 1] 
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-1^^ [2 2] 

Z2-CH2-C0-N^^ 



[22] 



CONH2 

10 m\zm^^^ctf)i-vt^o 

mit^m [I I I] M.i^mz\i. mpLit. mm^m i^^mi-^i 

mPiit. X*^-0-CH2-X«-NHCH2-Tfe-l>ib-&^ [I I I] tt, 
-^^ [2 3]: 

v3_CH2-b'''"^NH2 123] 
15 ^ — ^ 

TTjk^n^it,^^. ■?-075y-SM^Xti^ne><Z)m<i:, -^^C [2 4] : 

R2-Z^ [24] 
20 ^4". zniJK*&f4^S^«b. flil0fB#««ilB3<!:1l-^-5*^^-rs, 

fed; 0 flJi^M-rs ;i ifc J: 0 itiif ?) C <h/><T'.$S. 

25 T^y^Mm^tbxii. mmRt.nmumm(D^B^^^^t'M!im\z 
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5 [25] : 



T^^n-S^b^tl, '^(D75.y-MU^i^XI,t^n^(Dmt. -jJgJC [2 6 a] 
10 Xit-let^ [2 6 b] : 

R'-Z5^ [2 6 a] Xit 
R'-Alk-Z" [26b] 

[I I I] a. [2 7] : 



V^i-N (R3) H^^L, R', R='3^t;CBM§2d:|W|-« 



R 




[25] 




[27] 
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X'^.^n^it^<^. 't(D7B./&^m^Xt,t'tn^<D^t. [2 8 a] 

Xtt-fe^ [2 8 b] : 

R^-COCHj-Z^* {28a] Xtt 
5 R2-S02-Z«2 [28b] 

15 Sfc, X75«-CON (R'') -Al k-CON (R^) -Xtt-SOzN 

-r$>^ih^<^ [I I I] Mi2-j^!S; [2 7] T^$n^{fc^ife, 
^(D75.ym^mwx\t^n^(Dmt, -isc^ [29] : 

R2-V6 [2 9] 

V8«-C00H, -A 1 k-COOHX^-SOaH^SU, 

20 RHtm^&tm-M^t^tt^. 

yS©^lSISi:UT«, fl1IiBR<!:l^^^?ictRffl<D^|gS^('^-rnt)M(Cffll^i5 
25 Ct^^Vt^o 

^fc. X;5^-C0N (R3) CHg-Xtt-A 1 k-CON (R^) CH2-T- 
$>^it^!^ [I I I] -^jt; [3 0] : 
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26 



V7— CH2-b;^^^^NH2 [30] 

5 R=^-V« [313 

7^yfn}dJl) ^JUt^i^^^i^^) o#,iT{CSl&$lt, igf^MtcjSi;, 75 



15 



20 



©ffim»T'g^$nfe75yST^-5-fb^#j CI I I] (i, 

-te [3 2]: 

V'-X^]^NH2 [32] 

X'm^Mit^i^, ^(D7^ymmi^Xit^ni>(Dmt. -^^ [33 a] : 
R"-Alk-H [33a3 
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y lea: 0 llft^BI-r ^ C i: tc J; 0 MjiT S H «h75iT'# 7 5 

mmm^. x\i (2) ffi^fcb<n*si^M7Ji'4^;i'S/6^b5i^$n^i~ 

2i@®S^ST'Sm^n7t75yST-^^^b^tl [I I I] 
-jJS^ [3 3 0] : 




[330] 



-iSiC [3 3 1] Xit [3 3 2]: 

R22-CO-Z' [331] 
R22-A 1 k-COOH [3 3 2] 

I N — 
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T^^n-s (1) M^$nTViTt)cfcVim:^feu<«-it^-^^^ 
xti (2) mmx\mmmi&m7Jv^ji'mi}^^M^^n^i--2m 
<^mmx'mm-^nrc7^y^i!$,^^\:,^m ci i n -f^^ [3 4] : 

o=(^^^m2 [34] 

T'^^n^^b^tl, ^©75ySf^«Xtt^ne>®^i:> -feS; [3 3 b] : 

R"-H [33b] 

20 ©#^TJcs^S$-fr. iK^§?^c:^Sl;. 7$ys<^<sgsgs$:^teic.i;0Mt«|-r-5 
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II 



T^$n§2lTfe-5<b^!fe [I I I] (i, -USt^ [3 5] : 



R 



NHg 



[35] 



[3 7]: 




136] 



o 





[37] 
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^tc. BtSSNT'^O, X;!|im^^¥Tfe5<b^t! [I I I] -igs^ [3 
ID 8] : 




R'-Z^ [24] 

^tc. X*<-COO-T^Sfb^tl [I I I] \t. -J^jC [3 9] : 
H0-B;^^^H2 139] 

X'^^tl^ii:,^!^(D7^y&Um^Xit^0^t. -«?5t [4 0] : 
R'-COCl [40] 
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Hi^-fb^ti [2 0] - [4 0] li, iiE^:5&ji^fc«mB##^y(-iBic(D:&s 

tl^^ldUTMit-e^-S. B^iCHX'$>^M.mt'tm [III] fCfet/iTtt, 

10 t\zJ:r)U&^tt^^^i^OWMit't'^ [III] ^#^ilt;i^T'#^, 
vX- h^>7.^tt<*©ig^tl<hbTIim^tl [I I I] 



1 /\ HO-Er)4jH2 b1 

Z^— CH2-CO-N \-J » 



^A 



(in 



[41] HO-B^^^NH-CH2-CO-N^ 



CN 



)-B^^^y^lS-CH2-C0-N^A 

CN 



-V-/ I - yj 




CN 



HO- 

R 

(IVl 

-^^ [IV] T'^$n-5^b^!^X«-€-©itJi, ±f2. II I] T'^ 

[4 2] T*^$n^^b-&««-5-©iL*t#. $e.(cc:n$:-jis^ [43] 

Xtt-K [4 4] T-^$n^{b-&tJ<!:lxf&$-a-^iI<i:tcJ;Ot#e.n^o 
20 ib'&t) [II] <i:^b-&#l [4 1] Xii^<D^<h©S*&«, M^]<D-#irfT^ 
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10 



i-x;k v:^-+-y->, mmjL^M h;px>, |g{bp<^u>. v^oox^ 

P< h^^v Knct-©7;i.;b 'J^S7;i.n+ vK , ^ h 'J C7A;5:i:(D7;i.* U^M, 
^b^^ [4 2] Xii^<Dmt. it^!^ [4 3] Xfi [4 4] t<DKmt. flJi 

^K'JJk p<^y-;k x^y-;k ^y>^Dbf;P7;i.zi-;k 7'De;mk 
^■-Jl^. y^h>. ^hytl^nyyy^ x-^;k v^=^-ii-x e^Kx5^;k 
KJUxx mty^\^>. V^uujL^y^ ^on^jPA, TKJ^ficne.®^ 
M$iiM^i^c:t;5iT^§. «jtS:«, 0~120t:, «i:Ot)tt^rg~ 

8 o'CT'MfcjifT-r-s. 

^ h + v hV^<i:©7JU>7 -J^M7;I.d:^^->K . :h hj .^A^Ci-(D7;i.;t7 'J^J^, 

« m^\t. hUx9^;i,7S>, v^y^ne;i.X5^;i.75>, N-;<5^;i. 
t;klT.J>, eUv>, v^5^;U7x.JX ->*^^;i.75ye'Jv>^) 

( c ri:te cfc Of D&(5i^rmb^ife) 
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it'^m cvi I] , it^a^ [xn xtt^fc^ti. [X 1 1 1] -^^ 

[5 0] . -1^^ [5 1] X\t-1&tlS. C5 2] : 



10 h^^vTfhU-^A^) (?5#STfcJSJ^;$-lt. Ol.i-e^fiE!fe$> -fk^J^ [II] 




XT^^n^i^^mt. [5 3] : 




(OCH3) n 
'OCH2 P 



[53] 
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MMm 1 - 1 

(S)-l-:/D^7-t5^;i/-2-'>7y tfn'Jv>(^IB#5^^Jl) lOOmgi: 4- 
7$y-l- (2-trU5v?-;i.) t:-^>Jv> (##«RJ7 - 1 ) 247nig(D7-feh- H 

^jg^jg^pgjjj^j^^^ SlSl^%(C7K*ilDA, ^ 

-cMlMx^;m.5 □□7J^;^A 0. 5 ml fc^jSlL, 
2N mm-JL-y-Jl 1. 0 mK ^t/iTX-x^L^ 2 ml ^£iOA., llftiiLfcgtK^ffi^l 
L. X— (S) -2-v7y-l- CI- (2-t! U 5 vx;t') tf 
15 -^'Jv>-4-<;u75y) 7-t:5^;i.eD«j>;>. 2^^:^ imi(omm\i- 
1) 

1-2-1-90, 1-92~1-109 
(S)-l-:/n:E7-t5^;i'-2-->7y tfDUv>im^^Kb^tJ$fflK 
t9tBM^Jl-l<!:|fI:^«llLT. ^13^1 (llJSf^J l - 2 ~ 1 - 9 0 , 1 

20 - 9 2---1-109) ©{b^ti^tfTt. (mu, ^jfE^ji-gacofb-a-i^tt, 

MI^M 1-91 

25 trans-1.4-v^D^+lj->v75> 300 mg t N. N-v-< y e>il'X5^Jl.7$ 
> 457ML(D7-fehxhij;u5 ml ^f^tc (S)-l-yDt7-t:5^;p-2-v'7/ 

Uv> 570iiig$jjpA, ^ia-c3B#r«mi$Lfc. ^mm^^^T^^v^^L. 
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35 

-p^iS'y-jKiooio-QSis)) x-nrnt^^^iz^om^^^nrco cn^^u 

nt^JVAO. 5 ml izmML. IN ^i?-x— r;U 0. 5 ml ^t/i-CX-x;i'4 ml ^iP 
A, «TaiU?tttlie$:X-r;Uft^U, (S) - 2-v7y-l - (trans- 4- 
C(S) - (2-v7y- 1 -tfo'J vx;i/) ti)\/Tf^-jU^^)V7S./) 'yp 
5 o^4^->;U75y} 7-fe5";H::P'J v> • 2:^^:^ 1 (^^M i - 9 i) 
307 mg S^ti't. 

2 - 1 ~ 2 - 9 

(1) 4-tert-:/h^v':^3;pfc;i/7sy-4-p^5^;u->^DA=^^-tfy >(# 

#«3j6-l (3) moit'^m 600mg, hU7-fe h^v7Km^b^'::7^:)-hU'^ 
10 A 783nig. ^tJI'tJnU > 252mg, M 159ing, 43J:l>'i/i7 a □Xt$' > 6inl <Z)^^ti 

y-;K20: l)-^DDJi^JUA-pt^y-;KlO : 1) +1%7>^X77K) T'Hi 
15 m.t^^t\z^v)^ N-tert-:/K:^->;^3;i/7}^x;u- 1 -pc^;u-c-4-^ 
;^5l^Uy- r - 1 - v^a^^>'JU75>SO:N-tert-y h=\^v;^/U)i<i:jU 
-l-^5^;i'-t-4 - 1 ^PjJn 'J y - r - 1 - □ 'n^ i/Jl/ 7 5 XDrg-^*^ 
8-54; mSIMO^b^Jfe) 600mg &#Aco dOffc^ife 220mg $ 4N 
*g^/v;t+1t> 2ml 43«ty:x:$'y-;u 2ml (D'^^m^. ^iST- 15 BtPslltJ^U 

(2) mm (1) ■et#e.n;t^b^fe (s)-i-:/p^7-fe5^ji^-2-v7y tfp'j 

>'> 320mg, h 'J X5^JU7 5 >0.6mK 7-fe hr h 'J;U 3. 5iiil, ;^^y-;Hml 

-'\+-!t> (1 : 1) uuTis}\,L.) Ti^gSg-T'&Cl.htCctO 2MOflljt^tl^ 
nit, 

IS^tt<lPj(^{fc^i^$^«JMUT> <S) -.2-V7/-1- Cl-^^'/l' 
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2 tg^m (S 2 0^M{^J 2 - 1 ) SSnig ^mc, S^c, i^^ttm-^tl^mi^M 

auT, (s) -2-v7y-i- (i->5^;u-t-4-t;b3}^ijy-r-i 

5 2) 82ing&f#;t. 

(1) trans-4-75y>'^OA^-ij-y-;i/ 4. 78gc07-fe h 

juig^^s (3/1) eomi ic^kJ^T, (s) -i-:/Pt7-k5^;u-2-s/7y tf 

15 tlCcfct). (S) -1- (N-tert-yh^^v:*7;i/jK-;i/-trans-4-t Kn 
+v- l-vi7P'\:^->jU75y) 7-fe5";i'-2-$^7/lfnU>^>4.72 g 

(2) Wi3 (1) -Cf#e)nAc{t:^tl 150mg t\dVi^> muL<7)mt>^^U> 
20 ^^l.iT'^;i.*iJ> l86ML0m^b/5^U>^iS 1 mL &iD;t, ^tST 1 BtPB^ 

-1- CN- t e r t -y h=^'>:^jU7H-jp-trans-4- (^Jl/4^U y 

'>i'0^+>';U75y) 7-fe5";U-2-->7y eD'J->'> 174nig 

25 

(3) ggiB (2) -Ct#e>nfc{b^!^ 157 nigi&S>j7;U;i-Pi^i! 1.5 DiLfc:^ 
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IN 4li?-x-x;i' 0. 5 mL. ;^Vil?x-x;i/ 2 mL <&tnx., *flilLfcit®$: 
x-r;Ur5fe^U. (S) -2-v7y-l- Ctrans-4- (^:;1'J^'J y ^JUj}^ 

5 mm 3) 97 igS^fc. 
^3!ifi0i|4-l 

( 1 ) mm^m 3(2) e,n}tmfl§{fc;^!^ 500 mg 1 0. sm ^ 

>it- v:4-=^-ti- >/i^<b^ 5^ U > (1/9) <?)?g^i^ ^^tST' 18 mtmW L ifco 

10 vp^5^;u^;uA75 K-7j<(i:i). ^^y-;i', xh^th*o7^>, ^^y- 

277 M 1 . ^^Um\:.:^^V>A\&\ ©^i^tlS^MT l8B#nBm«iLrc. timg 
Srit^L, >';^5^;U3tc;UA75 h\ v>9^;l'*;l/A75 K-7K(1: 1) , ^iJ'/- 

15 l^jSLTl^fli^^fc, 

(2) mm (1) T't#e.n^cW<h h'j 7 01^^411 ©ig^ti^^ST- is 

20 7-<- (^la^: 0-5%pCi$^y-;U-i^no7tNjl.A) T'*IIS[-r-5iIt»ca;0, ftfl 
»<&t#fc, cn$i^^X5^;U0. 5 ml IN ^^m-x-x^l/ 0. 5 ml, 

;^l/^TX-x;i'2 ml $:*DA, ^aiUrczt^S:X-x;i/gfe#U, (S) -2-1/ 

CI - (^>v;u75y^Ji'7f>x;p) e'^'j>^>-4— r;i'75y] 

7-fe5";U t! □ 'J >^ > • 4 ©IIM0iJ 4 - 1 ) $#/c. 

25 ll]!i6««J4-2~4-5 

nt-wMwi^^m «yv7>M^ti) ^ffl^v ii«4- 1 ii^^^fcur, 

«4 0^WJ4-2~4~3©fc•&!^S:^#Aco ^^c, < V ->7 >i!{b^t|{Cft 
^m<\^'tmt.\jXm^. |IW4-1<!:PH$(CLT. S4O^t[S0'14-4- 
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MMM 4-6~4'-10 

m mm) ^fflK mutmrnzLT. a4©^i£0ij4-7~4-i o©{b 
%mm4-i 1 

##^J3 (2) -i^xn^nitmtih^m SOO mg i: O. SM :f^^>7.}Vt^ym- 

N.N.N'.N"-xh7^5^>iU.:7n-r:7AA:^iJ-7;U:d-p*;;7x-h 387 mg, N-;< 
5^;U^;P7fcU > 224 ml, :feJ:;:Xs;p<5^;i.*;i,A75 K 4 ml ©ri'&i^^^ia-e 
18li#raSt*^b7t. ^!lg$:jt]KL, -:^^5^;^7}^;^A75 K, ^;U>ix;UA75 
K-7K(1:1), ^:5^y~;k •5^h^tKo7^>, ^^y-ju^ ^J:V^mt?^^ 

I'yizxmm. i^/E^^LT»^#7t. coD^flg^, ^mm4-i(D (2) 

(2-+yij;P;*7;i/jj^-;U) tf-?'j>'>-4— f;P75y) 7-t5^;i/eo>j':; 

> • 2 4 (Drnmm 4 - 1 1 > 136 mg *#rc. 

IIM4- 1 2~4~1 9 

bT, «4©^i|^j4- 1 2-4- 1 9©{t;^#)$#fc. 
^il^J 5-1-5-12 

mms (2) 9om{t;^i|^(C;5^AT. ##««!4T-^#e.nfc^i|g{b■&!^$ 
fflVi. ^1S^J4-1~4~1 OtTOcLT, ^5(;!)^»J5-l-5-l 2 
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5-13-5-36 

tisr#fc, ^fc. mms (5) mm^ntcm'^<t'^^^m\ mmzbx 

5 S50IIJSM5-3 1-5-3 6(D^b^J^S:t#feo 
HJS^J 5-37-5-39 

##M5 (5) m-cn<bnrcm'iit^<^(\.Ql mmol/g) 500 mgi 0.5 M ^ 
^ >7.;^z^^>iE-i/;t++^>/:^^bp^5^^> (1/9) ©^g-^^iSr^tUT 30 ^J^P^^ii 

10 :^^l:l;>^5^l/>. v^5^;i'*:;UA75 K> >^>5';U7j^;i/A7^ h*-7K (1 : 1) , 

^5'Jl'7-feh75 HlCTSfe^Lfc, t#6>n^ct&J3g<i: 2-:>OP-5-^o^:t!'J 
^v> 293 ing, h'Jx5";P75>21i m 1 55 "CTieitfBllit^ 

e^^5";P7js;i/A75 K, mt>^^U>. IQ% h'JX5^ 
15 ;l'75>-:S{t;;'^5^U'>. mit^'^Uy. >'^5";U*;i/A75 

;i'A75 K-7K{1:1) , xh^kKD7^>, /:J7/-;p, xh^tHP7^>, 

Jl^^nmrnx-mmtX. (S) - l- Ctrans-4- ( 5 -yp^rhT'J 5 v>- 
2 — r;P75>/^5=-Jl') >'^P'\^^v^>lU75y3 7-fe5^;i'-2-i/7ytfp>J 

20 -mMkm (m5(Dmmm5-3 7) 6\ m^nft. 

^fz. m^M^tl^rffit/^ l^llltCbT, S5O[)|lifi0<J5-3 8-5-3 
^ifii^ij 6-1 
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0 



n CH 



o 




(1) trans- 4- ( t e r t ^ ^^.^pj ^^^^ 
+ vJP7$> mimmso O) ^l) 519 mg. 2.4.6-hU^h:^^v/^>X 
t H 446 Dig. h U 7-fe h^^v'TKl^^bTl.^ll:^ h u A 608 mg tmt 

U^AtK^^T^^^, ^'□□'i^JL'ATttffiLfc. tttb?«^^ft,ti|7KT-^|^ 
f#bn;fc^b'&!fe,(969 nig), (S)-l-^D^7ir^;U-2->'7y ^DU v> 64r.iig, 

•y->-^DD;}.;UA) (S) -2-^77-1- [N- 

(2.4,6-KUp(^:^v7x-;M5^;P) -trans-4- aert-:/h:^v^;i. 
^^_;P75y^5^;U) >'^da:^^v;i,75^3 7ii9^;Ub:D U v> 834 ng^ 

(2) MtB (1) T^S6n;^c^b^#,8l8 nigtCSM ^r5'>x;U*>^-v^^ 

mmykTm^m. immth^joAx-^mu m^mm^^u (s) 

-2-v7y-l- [N- C2.4.6-N.J^K + ->7x-;M5^;|.) -trans- 
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( 3 ) tl3 ( 2 ) T't# tVk.i\^^m 1 55 ig. 2. 5- □ o tf' J 5 v > 104 mg. h 
<JX5'>'l'7S> 146 pL. x h^k KD7^> 1 DiL. ^Sckt^vp^^^^JJ^Ji^AJ 

5 5 K 1 DiL (Om^m^^ 60t:T 14 0#KitJtLAco SJtNf^^7KT-f&i^^, fi^®IX5" 

Jl:0-20%^;$'y-;l'- (33%'\+lJ->-:i7 0D7fc;i/A)) Ifm^T^iltlCd: 
0, (S) -2-i>7y-l- CN- (2,4. h^S/7xx;^^5^;L') 
10 -trans-4- ( 5 - □□ tf'J 5 v>- 2 —r;U75 y >5^JU) v^^^da^^ 

v;u75y3 7-fe5^;utrou>^> i04iBg^^#fc. 

(4) m (3) T^ie>njt{b^tl 90 mg<!:hU7;i/:tPi^i?4 vLOM^m 

15 l>U':7ATl£JtU. ^i^^^iBE^^bfCo n^^i>:^-)\/tiy h.^ V^y 
7^- (^i^:40-0%'\=\^-tf>-i'an7j^;UA) T'IIS{U;t. t#e>n;t{b^ife^ 
^ o P7}s;PA 0. 5 mL lc^j|?L, IN imr^-T}V 0. 5 mL. ;^;:<^iTX-xJl/ 2 mL 
^in;l, «fffiLfeitlS«rX-x;i/Sfei^U, (S) -I- (trans-4- (5-i^ 
□ □e'J5>^>-2— r;i/75/^5^JU) v/^0'\^r>^;P75y] 7ir5^;U- 

20 2 - v7 y If P U v> • 2 (^6 outsail 6 - 1 ) 22 mg 

m&m 6-2-6-4 

nmm&-l(D (3) - (4) ]g<i:l^li{c:UT, g6<D|li!i<HJ 6 - 2 -6 - 4 
25 HiiS^iJ 7 - 1 ~ 7 - 1 0 

(S)-i - :^p^7iif";i'-2-v7y epu >''>{C'ftAT. (R)-3-i:7PP7 

1 tMrtSf '5C:<i:tCctO. «7<^)||J£«!il7- 1-7-1 0©^b-€?tl&f# 
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MWm 8-1-8-8 
(S) -l-yntT-fe^^M-vjy U v>{c;i;^^T (R)-3-^ ooj-fe^^;!/- 

^-i'j y^7V^J^;^>^m^^^^f)^t. nmM6-i (d - (2) mtmm 

izLX, (R) -4-v7y-3- CN- (2. 4, 6- h U >^ h=^->7x-JM?^ 
>^mc, e:o<b^ti43cfci>miiiN-<b^#;&^t/^, «^J6-i (3) ~ (4) 

ms-7Rxj^8-8iz^\,^T\t. *ii^6-i (3) mz^mt^xmr. m 

43J;o:i-x5^;i.-3-(3-S^^5^;P7$y:/'Dt!;i.) -;t7;Ux}?i;-f 5 h*©#ftTT 

« (W098/I9998) leto:;&^^c^^eu, l-:/o 'j>75h' (rtisfi,) ^fectut 

:7'D^:7ii5^;i/yD-7-i' H^S*S$-e:)t®-^J!KzKSlS$-li--&c:«i:{CJ;t3, (S)- 
(Ashworthe, Bioorg. Med. Chem. Lett., ^6#. ^ 2745-2748 

i996¥) tm(D-^mizm\ i-^^:/n^j>7^mmmt:^^brc, #e>n 

fcL-5^^yDiJ>7S K^^^ 5. 00 g<i:H'JX5^;i.75>8. 67 ml Oi^^o 

o > ^ > 150 ml ^jgtc»Ti> □ □ 7-t^)l.^ □ 'J K 2. 36 ml ^ifll^, 

T- 1 Btr^liii^bfc.K^^K: tf U v> 4. 8 ml h 'J 7;i/;f □B^g?^>l7Kfe8. 4 ml 

f 'Sdtfc.i:^. (iy-3-i?PP7t:5^;i/-4->'7y5'7^/U>'>4.82 g^MH 
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CH, N J CHj O 



CH3 



Boc'N-J Boc'N-^ NC^ 



(1) m ((4-4N;P5jU-3. |>=^5>7x-;U:t-+v) 
'J;^5^U'» CCecile Pegurier 6)0::3&}*(Bioorg. Med. Chem. , Il84i, 163- 

5 n\M.20Q0m\zJ:r)^^]^rch(D) I4.5g (1.40 Mol/g). 4-75 y-l-tert- 
zrb^'^ti)Vt--}V}d^Oi^> 7.85 g, bV7-th^i^7i^Mit^0mi-^') 
10. 71 g, *5ct0^^ibp^5'l/> 180 ml <75^g^tl^^taT- ISPtf^m^L 
fc, iMM^Mb, M/^U>, v/5=-;i^4^;i'A75 F-;ic(l:l), lOX hU 
X5^;i/75>-^^bp^5"U>. v^5";i'7jx;UA7S h'-7K(l:l), /^y-Jk 

±^T'^$ns^M^ife (1) 16.83 g(l. 17 mQ\/%)^m^o 

(2) SfffB (1) T'f#e>nrc^lit{b^tll6.73 g. tS)-l-:/o^7t5^;i'-2-v 
7yh!PUv>8.50 g, v-rV7'ne;UX5";P7S>6.82 mL i3«fcC/>?^5^ 
JU5iN;UA75 H 80 ml ©jg'&tiS: 50t:T' 18B#m#bfe. v 

15 .?^5^Jl'7}^;UA75 K, lOSK h UX5";U75 >-^<bP^9=-l/>, v^^^JU^lxjUA 
75H-7K(1:1), ^^/->>k xK7tKa77>, *3cty^/^y-;WCT«fe 
MlE^l^-rSiltKlcfcO, ±llT'^$n'5l&fli<b^!^ (2) 19. 14 g (1.02 
mmol/g) <&t#;t. 
4 
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Boc 




Boc: tert-'^ h+->*JU;K::i;l,S 
Q:#U;^5^U>g|S 

I. 4-trans-v^ P'\+■i^> v75 > 30. 00 g i 2N mH 131 ml ©X^J^ 
250 ml ^fKk:3kJ^T{CTv-tert-:/^;Ps;^;|/;|^:h- h 52. 13 gOX^ 

150 uiimm'S:Ammf)H'fxmTbrzo KJt^m^ 20 mmmwL. mm^. ^x. 
*utttL.fc. ^Do;j^;^A^c:T^^tts. mmr^ctiz^y), N-tert- 

y l>+v;*7;U;}^-jMrans-l. 4-'>5' □'\+1J->v?75 > 22. 33 g 

^m\/K mmmmnso) (i) ~ (2) mtmm\zmm 

##0il5 

aNHj 
Q^O 



^CHO (4) 




Boc:terl-yh+v'^;U;K^;i.S #;^<a5 

(1) trans-4-75y;^5^jl/v/7D/\=|^+f->;<j;Pxt<>g. 10.0 g, v-tert-:/ 
9^>'l'v;^Jl/^:f— l> 14.6gS?jC®t ii.2g©i;^=^-it>-7K (1 : 1) 200 ml 
^i^<S:^faT72 P#r«1^i4iU;to JS^&rg^tifc IO^NeOHtK^^ 50 ml tx-^ 
Jl'SOO ml ^M^W^Um 7K*S$ lOX HClTk^f^T'^titL 

J: V . trans-4- (tert-y ^^i^tiJl^t^-JUy S. J :^=f-)\A □'\^^+f->* )\, 
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4^>^ 15.3 g$:f#fc, 

(2) tfflB (1) m^nrcit-t!^ 5. ISg. v7x-Jl/3j^;^4xiJJl'7vK€.05 
gRZ^h^)X^JV7S.>Z. 1 ml CD h;UX> 100 ml ^?fi[$r 3 B^FB^JjoMiiggUfc 

'^>vju7;u3->ii/2.3 ml ^m^miz-mt}mmm\^rc. j^ai^j^f&js 

i^:mmx^)i'-'^nnts)VA (1:20) ^+1J->cl:0ig^^bbT. 
N-^ > v;U^4^ '>;tJ ;U;J^-;i/-t rans- 4 - ( t er t-y h ^ v^:^j ;i/xl^-;i/7 S y 5" 
JU) 0'\:^i/Jl.75 > 5. 32 g *t#Ac. 

(3) MI2 (2) rnvm^htitcit'^'^ 5. iggStXlOX/l^v^A^^^XrJ'y- 

yv-h^uow^ Yifyy^- m% : ^□a7KjUA-;>^^y-jl/-iS7>^x7 
tK (50:10:1)) T»ML, -f vyot:;Ux— r;P-'\^+|->^^^S«<tOj^^B 
^b-r-SC ttdJ; ?) . trans-4- (tert-:^ h=^->:^3;i/>J<x;l'75 y /^^JU) i^^ o 
15 '\4^'>;i/7S> 2.55 g^t#fco 

(4) mm (3) Ti#^,nfc<b'&tl (2.54 g). ((4-3j^;U5;U- 3. 
S-v'^ N^'>7xXJU:t+-» /5";p7j?'j7.5"U'» (1.43mmol/g) 4. 15 g, 
h')7'tV^'y^m\:.Ti^^Mi-h^)^L, 3.24 g, :feJ:C)f:^'fb^5^l^> 80 ml 

20 Jf:;UA75K, :^<bp^5^U>, 10 « h U X5^;U75 >-:^<b/^^>. i^fb^ 
5"U>, i^pC5^;b*;L'A75 K, v;<5^;i/*;PA75 K-tK (1 : 1) , i^^^;!/* 
JI/A75 H. xh^t:Kn7^>, ^rJ'y-;!/, ■Th7fcHa7 

S^SlJli^b^tl (4) 5. 19 g(l. 14 ramol/g) 
25 (5) mm (4) T^#6>n7t^lig(l. 14 mmol/g) 5.12 g. (S)-l-yo^ 7-t5" 

;i/-2-v7y eou v> 2. 53 g, v-r v:^pe;i'X5'jP75> 2.03 mk 

D^'vp^5^;i^7j^;UA75 H 50 ml (D^g^ti^ 50"CT' 18B#f«m#0Aco fefJii^z® 
HXU, vpC5^;i/;i^;l,A7S v^5';i/JJ^;i'A75 (1 : 1) . v^5^;UjJ^;1. 
A7S H, y^y-;l/. xh^tKa7^>. ^tS^y-;!/. xh7t:KD77 
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10 



^Mit-tm (5) 5.78 gd.Ol mmol/g) 

^K^i»i til it^^ (3) 

Boc:tert--^ h+->A;|,;K-;US 

(4) 



pis 



1^ 



H,N^" ^ (6) ^ 



(1) S:fS« (JP83- 118577) IB«5©;&ffi{c«et5T, I. 4- If o C4. 5] 

p^5^;^3-vh•<^:S^S;$i^, 8-^5^;p-i. 4 t!D C4. 5J 

(1^5|sf{b^t)«, Rosemmund (Chem. Ber.. 1975 ^. ^I08^. 

1871-1895 M) *J<tiy^Blacke.(7)XiS« (Synthesis. 1981^. ^ 829M) fBtfe 

(2) (1) -e#en)£:fb^#, 3. so g. TKKib:^ MJ 3. 55 g. p^iJ' 
-8-:tfJVt^>m (±fB|g|Ofb^fe (2)) 3.46 g 

(s)mmi2)Tninrcit^^ le. i9g. v7x-;^;}^;^7^.lJ;^7vK24.5l 

g. hUX5^jl.75>9.00 g. ^ctDfh;Ux> 160 iDL0ri^#I^2.5ii#rBW 
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it't^(Di^:!^^)V7±h7^ K 100 JsHmmz ieri-zrh^'y^^JOh. 9.55 g 

^y^^T'^^^^zm^. MUX' \ mmmwbrco KPc:^m^^7K\zm^^i^t^^^ 

ifi[tCp-h;i/X>7.;i/*>S?7Kjfntl30. 87 gOTi^mm lOO ml ^MA.. MUT 16 

10 ^=f-y-y> (±IBI2IOfb'&!^ (3)) 10.41 g$:t#fco 

(4) bSI3 (3) T't#e.nfc^b^i^ 10.41 g. hU7•feh=t■v7K^^b7^;':7^:^ 
HU-^A 11.01 g. '^>>';i'7^>5. 10 ml, i3J;Ufig{bp^5^I/> 150 mL Ojg 

t p-h;i/x>7.;i'7j^>M7Kfni^3. 32 g. >^ii-ex-x;H60 mL^iip^fco *f 

mtl^rtilX, X— r;l/i5fef^. l£j^L. N-'>;>v;U-t- 4 -tert-:/ h=^^i/ 
;t7;Ufc;i/7S y - r - 1 -->j^ D^^v^jl/Z^ > • p- h;Px> 

;^;Uj}^>iE:S (±f20©^b^#I (4)) 7.49 g *#fco 
20 (5) tUIB (4) T#e.nfc{t:-&tl 16. 63 g. lOX/^^ v'^ A^^ 5. 0 g, *3J; 

^ 400 mi ©^^J^^tK^^H^T (l ^JI) (CT 24 PtP.m#Lfe. lOX 

/t^v':7A^^s:i^5feL, i®j^i£ig,^u7t. n^ntcmm.^ mim\ttv^} 

':?A7jc^^50 idL tx-x^USOO iiiL0fi-&t!(C^ft?L, x-x;U1^7jc^cfc 

25 t- 4~tert-:/h^v;*j;U7j?x;i/75y-4 -;<5^;i/- r -1 -'>i:7D^^ 
->;i'75> (±tBll©^b-^tl (5)) 6. 87g^#fCo 

(6) m (4) <^xs<^ig^$:. 7m<ti-h')oi^7mmx'^mL. ouu 
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7^- im-.^^-^y-mmn^JV (30:1-3:1)) mt^CtiZ^^. N 
-^>v;U- c - 4 -tert-y h=^->;^;i/fcA75 y - 4 r _ 1 

-i^^D^^iy)V7^y;^^^f.^ -Dif^x'cti^jzm (5) mtmummbx. 

5 v;i.75> (±IB0©fb^/fe (6)) ^f#fc. 
##^6-2 

+v^5^;u^au \^^m^^^mm. mme-KD (i) - (5) m^tdt 

(6) ^liTOfcUT. t-4-tert->^h+v^;|.3i^-;U75y_4_t.H 
i^t!)Ut^-)lT5. y - 4 - h K D^^v-JM^^;!/- r - 1 - S//; n^^i^ji^js, 

4^'>;/5^;i.^Dij H$:fflt.^^{5;&i(j:, ##^J6-1© (i) ~ (5) m^ftit 
15 (6) JlilBl^fcLT, t-4-tert-:rh=t^<>*;U4^-;i.75y-4_^f. 

r - 1 - ->i5? □ v;i,7 5 >32:fi c - 4 - ter t - y h ^^v/^jU 
zK-;i.75 y - 4 -p< h^i/p<5^;u- r - 1 - pa^^ v;i/75 >^f#fe, 
#%««J6-3 

( 1 ) N-tert-y h + 4 -x K:^^->;^;p.-i^-;Hf i;> 

20 (Gilligan bc^« (J. Med. Chea . ^ 37 m 364-370 H, 1994^) IB® 

6-1(7) (1) mtmmzmmL. -D\,^xmm&-i(o (2) istisi^M 

SHUT, N-tert-:^ h+'>;^j;i/3j<-;u- 4 -;t7Jl/7}?=^v;i,- 4 -pC 

i3-;U^ffli.j§{a;Jini#^ifiJ6-i (3) :Si:m««aUT, N-tert-7^h 
^>'ti}Vif^~}V- 4 -^>>'>'U:t:^v;<j;i.zK-;P7H / - 4 -pt h+vpC5^;u 

(2) H&E (1) T-f#6nfc{b^#,9.4 g. mnyi;ohm\.u, 
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/'^yz^OJ^mm^iii^b. mm^m^r^Ch\zJzr) 4_75y-f|-terl-y 
oViT, c:0{b^t»^i?iSiS-rsc:«i:{Cci:O^II^ (tert-y h+v'^jl^jj^ 

N-tert-y 4 -'^>v;P^+v^;;Uzl^-;U7$ y - 4 - 

^ h^'>^^;i't!'^'j>^> (#%B«i6-3© (1) ]®Tt#e,n^di::^i|^5) 3. 

7 8 gtlSil^a 8m 1 (D^^^tiSBfmmmLrco Sl&li^tl^iSift&m, ^ 
##^J 7 - 1 ~ 7 - 7 

(1) 4-75y-l-tert-:/h4^v:t;;i/#-;Utf'^>JS;> 16 g<!:N-*;l/jHxH 
+i>7iS7;K5 H 17.5 g 0x1-^ tKD77>' 200 ml ^JKtC, *i^Th>Jx 

15 ^JV75.y 16. 7 nil SriJPA, ^fiT 4 m^mWLfc. SJ^^^^tiilTk^JP^, 

4 - e'^'j y-r > H u >- 1 , a -v:t> 25. 7 g ^ntco 

20 C(Dit^!^ 25. 5 g 0 15 X mk-Ji^ y -)V 170 ml mm^^^^-Q 5 NfPbI 
U>-1. 3-v^> 16.0 gSt#/t. 

(2) m (1) T'^#e>n;t^b^!^l. 57 g<l:2-^aDlf'J5c;;^644 ,„g<;r)^ 
h7t Ho77> 15 inl-N.N-vp^5'Jl'7-fe K75 H3 ml ^fUeiC h 'J X5^;i/7 

25 5>3. 13 ml 50^:1? 12B#|S1it«iUfe. SJi&S-&#lfCtelnS 

»«:M-UCAT'lt^^, «^Mffi^'-iLfc. ?M^x-t;1/-'\=I^+|- 
XCML. i^^H^mm-^Ct\Z^Ki. 2- Cl- (.2-t?U5->*x;i/) - 
4-tr'^Uv;PMy-r>H'J>-l. 3-v:?|-> 1.50g^#fe. (J|Xm:«7!K) 
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#10.25 ml ^uax. 2 NPife^jSgigLfe. mm. ^m<^mw\b. mm&M 

i7Uut^)VA-:A^j-)V (500:1)) 'QmmthCt\z^rf ^ ^-j^j^i 
5 - (2-f'J$i;-;|.) t!-^Uv> (g9©##^j7-l) 417mg$#fc. 

#^^8-1-8-7 
4 - 7 5 y - 4 - p< U v> (US. 582 1240 fBa(D;&^fe(c:T^fig L^c 
10 O) 2 6 0mg, 2-i5'DDt;'J5-:;>2 3 7mg, Rac^K*'J^7A858 
m g y 2 m I MfSS 5 0 TCT 1 2 ^r^^iti^Ufc, Sl&ii^ti^TK 

i;u^h^yy^- i^^: i7 uuTi^)VA~:^^ J -JV-jyt-Jy^^ (3 0 0: 
15 10 : 1)} Tll^T^ChfCcfcO, 4-75y-4-pC5^jl/-N- (2-eU 
5 V - ;l/) t: U V > (^9 (D^m\ 8 - 1 ) 2 5 9 m g 

^fc, MIBtTOfcLT. S9<3[)#5^^8-2 ~ 8 

- 7 Oit^^^ntco 
Pmm8-8^8-2 1 

4-75y-4-y N=t^vp^5^;Pt°^Uv> (##«f!l6-3 (2) ]S) 
?^mi^=mb^t)$:fflV\ MfB##0iJ8-li|5j^{CMSUT, ^9(D^^m 
8-8-8-15 (Dit^^^ntCo 

-4) ^Jzzstii^^w.ni[:^m^m\f\ mi^izmmLx. mscD^-^ms-i e 

-8-21 (Dit^i^^mzo 
8-22-8-23 
t-4-lert-:/K^^v;t;>»Uj}^-;i/75y-4-b h'n=S^vp^5^;i/- r - 1 ~ 

< 5 K8 9 7mg<D5rn^t Hd77> 15m 1 ©JiMJC. h'JX5^;i.75> 
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0.8 6ml ^iraA, 5 ot:t?5^fBiMu?t. Kj^smzTi^^m^. mm^^ 

tz.^. mi^T^t V U ^hi^^mh. m^^W&^^t^ d chiCcfc 0 , N- tert- 

5 -^y^u^^'y)[^7^y XAl^^ntc, C®<b-&tll. 44gOv^=^-y-> 10m 
\mmz. 4N:^SE/>;:r+-y->' lOm 1 &ig^, ^MT' 3I^PBl}t^bfc. 

5 H- r-l-->i7aA,i^'>;i/7 5> (^9 ©##0iJ8 - 2 2) 1. 03g€:#fe. 
10 ^fc, B&IB<i:l^^tc:UT, ^9©##M8-2 3(^<b^i^&#fc. 
8-24 

. ( 1 ) N-tert-y v*JPit^-;i'-trans-l. 4->i:7 □'\:^-tJ->v7^ > 500 mg, 

2- yo^:p^5";U^m#Kx5";Wx:^-r;i' 623 mg, hUx5"Jl'7S> 354 mg© 
H;UX>15 ml-^DP7^;UA 1.5ml^f&^ 100 'C TSNffBltaHjiUfc. ^ 

trans-4- \l-^^V-2-^ V-T > U □'\^'>;i/75 > 400 mg 

20 (2) HtE (1) T'#e>nfc'fb^ti 380 mgOv'^^itV 10 ml ^fgjfC, 4NHC1 
/ v^^1t> 10 ml ^iPA, ^rST'5 0#fBlMi*bAco J^f&j^^MbAc^, H 
S$vX5"^x-T;ur'hU?;i.U'— >3>-r'5C,i:tcJ;0, trans-4- (1-^ 
+y-2-'f y-f > K U x;i/) p^+WUTS > • i®®^:^ <^ 9 8 
-2 4 ) 298 ig^tffc, 

25 ##^18-2 5~8-3 1 

N-tert-:;^ h=^v;*7;UiJ^x;i/-trans-l. 4-v^ □'\^1t>v7S > 500 mg i: 

3- xhD7^;Ui^^g7Ktl 540 mg(Z)i^aojJ^;i.A 15 ml W$ Ifltrelj^rJiilyAc. 

;*;UJt^x;|/v-r5yy-JU 756 mg«A. ^tST l5fl#mMiU;^c. 
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yyyz^=Lt}yI^^n'7hifyy^-\z^K)n^b. N-tert-y h4^v^jh1< 
-;i'-trans-4- (1. 3-v:i-=l^v-4-i: Sa-2-i'y-r > h*'J v^oa^^^S/ 
;i^75> 900 iiig$t#fc. 
5 ^(Dih^!^ 885 mg © > 10 ml mmm\Z 4 N HCl v:^-=\-1J->^fg? 10 ml 

WAT, ^MTBUfMit-L/co S;&fg^2^ISL, vX^jUx-^JU 
-eh'J5^3.l/-v3>T'5;:<i:{Cc);0> trans-4- (1, 3-v:t4^V-4-ii h□-2- 
-r Vi- > h* 'J:::Jl') 5>i5'n'\:^^>';i/75 >-lgSSlg(^9<7)##^J8 - 2 5) 700 

10 ^tc. m^^^Uit-Bt^^mitK MfcUT, ^90[)#5^^J8-2 6~8-3 
1 ©{b^Jfe^^iit. 

##««J 8-32 

lifbh'JT^U hi^SSTKt) 1.5 g t^^J'y-;!/ 0.303 ml (D^5^U>:J7 p^^- 
K 20 ml jgJ^{cJK?^T h 'J X5^;U75 > 1. 49 ml ^JPAT, Mi&X'ZmfmmW 

15 ufe. sis^s«$iinAT, i^^DPTNjuATffltBL^c. ^mm^m7i(.m&±h 

mmtLxmi^\ mm^m8-2 Strnm^zLX. trans-4- (1.3-v;t-+y 

20 9©#3^^8-3 2) *^t;^c, 
8-33-8-34 

t^^bK'J;>^'J 1.0 g0^5^l/>^n^-r K 10 ml Mil, JkJ^T 

ea 'J v> 354 mg <i: h UX5^;i.75 > 577 mg ^tu^x. SrST 2 Btfami^L 
7t. KJtsmzyi^^tnpiX. i^7□□7}^;^A-ettaiU;5:, ^M^4S7KM:M-U 
25 ':7AT«U, tm^^}£n^r^Ct\Z^ri, 4- (1-tf □ 'J vx;i.) ;!7;i, 
7Kxji/7^;i/®£#E7K#j 1. 09 g ^#fc, c©{b-&ti$r 3-x hny^)mM7^(^ 

izi^t>^m[tbxm^K ^^mB-2 5tmmzmmux. trans-4- [1.3- 

v:t+y-5- (l-eD'Jvx;i/) ;^;i/j}<x>i|/-2-i'y-i'>FUxji/] v^nA=^ 
->;U7 5 >^.M 9 8-33) =&nrc. 
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^tc. mmmzbx^ 9 8-34 <Dit^<^^mco 
8-35 

(1) trans- (4-'^>v;U^=^'>;<7;i/it^-;U75y) i^^ n^^ljry-\-ti)V7f^ 

ym 15.00 g0:^{b;<^i/> 150 ml ^<}^mmmzm\^^^-)vi.n mi 

i^T^^f^€:2Iliff7a:t/i. trans-4,- i^>'J)Vzir^'yf3)\^t^-}]/7^ J) 

(2) taiH (1) m^nftit-^m^mt^^uyw vi\<Dmmtu. m7> 

^:-77K60 ml-* 120 ml <D7mi&^^}^TX'l^Tbrc. MWi-CZQ^mWi^ 

7-Jl/1?»-r-5Ctfc:cfcO, trans-4- (^>i^Jl':t^iyti)\^^=-}\^7 S. ^) -1- 
'>^D'\+1f>*Jl/^^+hS K 14. 17 g$^#7t. 

(3) HltlB (2) rmi^nrcit^m 7.00 g<^)7-lrhnh'j;i/l40 ml^ffifStc 
iSik;5^:t-;U 5. 54 ml $;»n;l, 30^>PB^«5S8itLAc. RfSf^^teiS^^, 7 

X— r;i/<&Jn^> itlx1-§c:<i:{CJ;0, trans-4- (^>v;i/;f4^v;^;P3l<xjl/ 
75 y) -l->i7 0/\=^-tJ->;^;Uit^- h'j;i/6. I4g«:t#fc. 

(4) Hllfa (3) mr-m'antcit'&m 1.20 gOX:$'y-;i/24 mllJOMat 

trans-4- (^>v;I/^+S/;^7JUaKx;|/75 y) □^++>->-l-f 5 -:^>K 
x^;|/X7.-r;i'0.93 g^^#)£:, 
25 (5) mm (4) 7:1#en;tfb^#I 929 mgc^x^y-jPe il-7j<l mi 't'<D 
l^ft(cJg^b7>^:X-:7A 163 mg^iDA.^iaT-9B#FBlitJitiLfc, i^f&?^^ME 
iSllSl^, \-J\^j:.>^-)M^xmEl&i^t^mi¥$:2myU0o '#btlfc3^^©i^- 
{3X5'y-Jl/G.3 ml-x-xJI/20 ml mLt^CtiZ^K^. 
trans-4- (^>v;i/;t+>'y3;U7l^x;P75 /) -l-v^o'N+if >;^7;i/7}^^=-y- 
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(6) mm (5) mx-nibntdt^!^ m m) ^lU^feKiiu, schmidt. e> 

(O:^^ (Schmidt. H. W. f,, J. Hetrocycl ChcE , m2A%, ^ 1305 M, 1987 
^) xN4^vX5"U>Tpy- hUJl/tSj^^itT, trans-I- K> 

5 'y)V:t^i^ti)Vn^-jV7^y) -4- (4-75 y-5-'>7y fc!U S v>-2— TJU) 
>'i^n/\+-tf> (186 mg) ^#fc, 

(7) MIB (6) mT'n^nrci\:'^^lU T&g (07-th -h^) JUT ml f^<Dmm 

mzmmt^Ctiz^Ki. trans-4- (4-75 y-5-v7y tf'J 5 v>-2-i'JU) 
->^D^:^^;i.75> (^9©#^^J8-3 5) I05iiig$#;t. 
##«?iJ8-3 6 

trans-4- ('^>':^;i':t4^v':i;;|/;i^-;U75 y) OA4^-b->^;i/7}^dti 
15 1t5>'> -ig^li (##M8-3 5 (5) i^cD^b^tl) (348 mg) ^^ai^tlM 
tb. Libman (J. Chem. Soc. , B 2305 M, 1952 ^) iZ'^oXT-t 

5y-4- (4.6->;^f^;Ut:'J5v>-2-^;l/) S^i^ p^it^-jt^ (220 mg) 

COit'^m (205 mg) ##««J8-3 5© (7) «<i:l^1i(C3':7'fb h U 
20 ;i/'>'j;i'T^!!iSf -SCliJCet:?), trans-4- (4.6->fp^^;UtrU5v'>-2-r;i/) 

->^n/\:^;i,7 5> (^9©##03J8 - 3 6) (129mg) ^t#Ac. 

^m\8-3 7~8-3 9 
N--tert-y h^^v;t);U7t^*-;i/-trans-l. 4-vi:7D^:^-tt>i;7 5>5oo mg, 

l,4-v^DP:/i5'> 326 mg, ;^i?;i7 'J ^A 805 mg. 3C>{b:>- h 'J C'A 70 mg, 
25 43ctc;x^y-;i.-7X (8 ml-2 ml) (Dm^<^^ 90* CT' 12 BmmWbrco 

«(C7)(^JPA, i^PP7f:;i/ATtttBLfc, mmm^mfa-k'^y^X'^^b. SI 

iy=i.tlyAi7UY h^yy^— (mm : ^7pPAt^;i/A-p<;$7y_ji,_7>:E.- 
77K= 100 / 5 / 0.5;5^6 100 / 10 / 0.5) TMTSClttCek 0, N-tert- 
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y}>^v';^;i'J^*-JU-trans-4- (1-tfa'J vi7n/\^rS/;i/75 >453ig 

C(Di\:^m^. m^m^yTnummmt^ct\zJ:Ki. trans-4- (l-ea 
iJv-;U) ->i^o^^->;U75> (^9®##0iJ8 -3 7) ^ttfeo 

##^J 8-40 

trans-4- (tert-^ h^^^v^j^Jl^Jl^-JUJSy) □'\^^it>*;i'Jl^>K lOg 

i 0-3-75 yeuv'> 7. 93g, i-(3->'^5^;i/7s /::^atr;W-3-x^ 

;i/;^;UA}^v'r 5 mmm. lO. 2g, 4-v^5';U7$ y tf U 6. 5g, RUK N- 

M^r-SClchfCctD, trans-4-tert-yh=^->;^;P3j<->'U75y-N- 
D □ -3- tf 'J v^) -> ^ n ^^-tl- ^UxH^^-tf 5 K ^#fc. 

15 ##^«J 8-41 

trans-4-tert-::/h^->:*J>il'i}^x;U75y-N- (2-^OD-3-tfU vJU) 
□ '\=^-y->;<j;U3l^=^r-!t5 H (##«»J 8-4 0) 500 mg. 2. 4-h*;^ (4-p^ h:^^ 
7xXJU)-l,3-v5^:t2. 4-vJj^7>7x^>-2.4-v;^JU7>f K 858 mg, RUt- 
h^t l<D7^> 10 inLcD^g^#I^60^T 18 StFe^Jtl^^Lfc. W^^it^JL 

20 fern, t!lJ^^iS?E»b^Co #enfcM<&->U;^7^JU7 7«;/v'i;«3^A^'P 
-^h^yy^- mtl^: ^onMA-;A^y-Jl^ 50:1) T^mb/to 

^en^cfe^^B^x^ y -;i/ 5 mi tcM 4N-i^Kx;$' y 10 diL 

'::7AT'^/im, ^JI^J^ES^feT'SClibKIctO, trans-4- (5^770 [5. 4-bJ 

e'j v>-2-'i';u) vi7 0'\=^->;i/7S> (^9©###i|«-4 i) 195 mg^ 

8-42 
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trans-4- (^>9)V^=^'yti)Vt^-)l^7^y) □'\^it>^;UJ}^>i?(fc, 
2-7^yyx.y-)Ut:mpm8-4 0tmmizmmbT. traiis-4-'^>v 

5 C©^b^tJ300 mg, hf'J v--^A-p-h;Px>7.;i/3j^:l— h 286iiig, /^y- 
;U6 mL 2-^^:7 □□^^> 6 mL <Dfi'&tl<£ 4 8 B#rBlJPiiMSSL.fc. K 

10 dO^b^t/ 150 nig, mz-^y i^'y A ZOms. Rrf^^ jBLom 

^?S^-r-5C:«i:{cJ;0. trans-4- K>7[d] [1, 3];f=^-y-y-;i/-2-l'>/|/) 
i7n^:^:v/;U75> (^9 0#5t^i8 - 4 2) 63 mg *4l7t. 
8-43 

15 (1) 7K^<bJj^':7^::hhU'^A0.74g^xN^k Ko7^>35inl icML, 

Iti^Ujt^. trans-4- (^>v;i/;r4^->;t/;i/^-;U7^ /) □'\:^-y->;^j 
>'p7}^>m3. 60 g®xl-7t Ko75>90 ml ^fK$*?&T*D^7t. ^tST 2 

>'y3;Uj}^x;i/-trans-4- (t Kd^v^5^;i.) v^:? □/\=^v;|/7 5 >&t#Aco 

( 2 ) ±ie ( 1 ) Ti#e.nfc{b^ti i. 95g t v>?;i/;^ji'5f;=i^-> k i. 45g 

^ □ □^^> 35ml M(C-78t;H:T^^b:*-^-y-*'j;U 0. 81ml ^liU^ito -45"Cfc 
25 T2B#rpmi*Ufc^, -78'CC?&a)L, h ij X5^;U75 > 5. 62g (J^viJ' □ 
rS' > 5ml ^ft^^rtPA. gfaJC^riH^ 2 PtPem^bTtc ;5J^^j^^7j<, 

T'l^fSaU transH- ('^>v^A^^vy3jU3^*-;|/75 y ) vi:7 o/\=|iit>^Jl//\' 
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(3) mt^^=-)i'ii2 mL©>^^oo/^>4 mL^iSlCfcf'J v> 568 ul 

<D'j^na^^>A wLmm^^i^ymyi^. '^^^x\ mib (2) -cm<bnrc 

5 >v;i'75>715 mg, H U OA 961 mg 15 mL i^f^^JPAfc. 

10 ^an-S. e-vvjy-l. 4-^>V+y>2. 66 g, h;PX> 75 mL O^g'&i^^^ 

20 ^U, Wl^l^S?■:^h'JOAT'l£^m> ^jS^^^mS^TSdiitcJ;?). trans- 
4- ->i>P^4^v;i'75> 9 8 - 4 3 ) 220 mg 

#5^-i?iJ8-4 4 

trans-4- ('^>v';U:t=^v;^;L'AHx;i,75 P'\:^-tJ->:*;U7t^>i?<!:, 

25 3- (7ayp^5';i';*j;P4^-;u) tru v>$Hiit3##^«i8-4 o^Pi^tcMSU 

Z.O\t^mm mg." :t4^vllifk'J>2«3 #L, &?>'N.N-v/5^>lU;j^JUA7 5 
iiiL«^#!<£^faT'H^P«^WbAc. SJ&^g^tl^*tiai^, fit'TKT- 
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i^^iillS-r-5::<!:tCJ;0. trans-4- C5- (3- tf U v^W -1. 3-^+lJ-7-;l'-2- 
-r;l/] ->i^a^+v;i/75> (^9©#%^J8 -4 4) 211 mgi^ttfce 
#%^8-4 5-8-5 6 
4 - tert-y h=¥'y:fj)l^zLj[^75. J -A -/^'JUv^ □ ^^ity > (## 
10 ^J6-l©{b#!^ (3)) <»:, ^fJ^i^Mi^ib'&tl VT^yVc^m) hU7-t 

cfcO, S9©##M8-4 5~8 - 5 60D{b-&!^«:=f#;t. 
#3^^18-5 7-8-5 9 
15 t - 4- t e r t h^'^ts )Viir^-)V7 ^ J - A- r - \ 

u^^^/jw^y (tffiB##^?ij 6 - 1 (7) (5) mx^ibntzih^m soo mg^ 
T^h^t KD7 5>2 ml, 7j^;U^U>0. 5 ml <D^^^m\zmm\^rc%(D\z. 

h U 7-fe h^'yimi^t^^Mi- h U -[^A 418 mg $:jbnx., ^tST 16 BtFemi^U 

^vl^- : ^□□*Jl'A->:$'y-;i/-7>^r-7* (50:1:0. 1^ 
10:1:0. D) T!|ft^Ufco 
^(^{(.^^^Uim.-Vi^^-^yi ml, x^y-jU2 ml f T'SS^FmHiWi 

-4->?pt5">/l'75y- r - 1 -->^D^=lr->;U75> (^9© 

##t?iJ8 - 5 7) 55 mg^t#/co 
^Ac, |HJt^l?(cUT, ^9 0##t?il8-5 8-8-5 9<Dib^J^^t#fc. 
9-1-9-3 
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hU*J7.y> l04g(Dmt?^^U> lOml mm<iZ. N-xh^'ytUVt^^^JV 
t!^7v> I.59g *5«t;t;h>Jx5";i/75> 1.4ml CD^{ti;<5"U> lOml mm 

zn\Z. 4-tert-y>^v;<JJl'iJ^-;U75y tf^U>^> 1. OOg *dc}:?» U 
5 JL^jVJ^y 0.77ml (D:^^I::p^9"U> 10ml ^j^^Tki^TllDA, ^MTi^^M 

1) TftlSlU, 4-tert-7h4^'>:^»;U7i^-;i/75 7-l- (4-x h+v;'7;U:l^-;i/ 
10 -\-E^yi^~Jl) ti)l^^~)[^\i^^Ji?y 0. 94g ^^#yc. 

^(Dih-^!^ 0. 60g ^:g<k/5"l/> 6 ml h 'J 7;i/;^Pi^gS 2 ml ^ 

'>3.ti^L>^OTh^yy^- (^Jft : ^on*;;!/^ : ^^y-Jl/'- 100 : 1) 
Tiligib. 4-75/-1- (4-Xh+'>;^;l/;J^-;U-l-e'^7vXJl/) ;<j;i/)[l?XJl/ 
15 tr^ U V > (^10 ©##0iJ 9 - 1 ) 0. 42g 

^7t. 4-tert-7h^v;^JP;i^-;i/75y e^U v>*3c):Z>'mi^M^#l 

##fi«J 9 - 4 ~ 9 - 5 
20 (1) *^<b;^'J7A7KM (4 g KOH / 10 ml 7X) <i:X-x;i/27 mL<DM 

:^^>(DJi-y')mmz, trans-4- ('<>>';U;f+->;^JP3j^xjl/75y ) 
□ '\:^^tf>;^;l';J^>K:?D'J K (##^18-3 5 (1) ^T^#e>n)£:{b^#I) 
25 2.00 g&^>!7{c*P;^, Mi^X2mrmWbfCo rrte.Ufc^i=^B^ML, X— 7- 
jU^r^-r-SCiifCctO, N-^>v;U;t^->;^;i'^x;i/-trans-4- ii^7V7 
-t5";U) '>i:7D/\^v;i.75> 1.-63 g^t#fc. 

(2) Mta (1) x-n^nfcit^^zoQ m<Dz^:t^-^>^ jaimmmz. ^ji. 
Tt-^^j >ii^mmm<D7mm (loo mg/ 1 mi) ^fax-mppi. cx.^ 
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■t^Ctlz^f), N-^>v;i/;j-4^v*;i/7i^-;i/-trans-4- i'Eji'Tt^*) / ti Jit- 
5 □ A^^FvJPJ 5 > 741 mg$:#^Co 

z.(D\t-%^ (350 ig) t mnyv^h.Ekmm%o:^^ wxmm^ 

-SiliitCcfcO, trans-4- (^JUzt^'J y:^j;i/iJ<:::JM5^;U) '>^d^4^v;I/7S 
> 1 0 ©##^J 9 - 4 ) 
10 (3) Wt3 (1) Tt#en>t{b^2fel 1.00 gCDi|['fb;>^9"l/>10 ml^^Sfc*?^ 
T IN ±femx-x;U^fK 10 ml SrJPA, ^ta(CT4B#FB^WLfcc 

trans-4- {i7 uu7-t=^}V) i/^u^^i/)V7s,>^%1t> 
15 Z-^it-k^ (400 mg), ^:;1/7JnIJ> 1. 12 g*5J:lXtg<bp^5"^> 6 ml ©Jg-^ 

20 □'N^^vjl/JS > 417 mg S:#fc. 

dOlb^iklt lOii;y'?^v':7A^^72mg0ptiS'/-JU4 mlMM^TK^HBB 
mT, ^?a#iE(CT m#M^bfc. Mj^^ii^U, ii?^^jgi^r-&c:<i:tcj: 
0, trans-4- (^:;U3}^U y p^^^^U^Jl/jJ^xjU) D^^^vjl/JS > (SI 0 
(D#5t{?iJ9-5) 
25 #3t{?iJ 9 - 6 ~ 9 - 7 

M (Johnston e>, J. Med. Cliem., 1971^. % 14#, H 600-614 H) SB 
trans-4-75y'>^0'\^+t->:^;U5i^>i?x5^jl/ 
^ (#5|-^J9-6) SJ>'cis-4-7ay v^D^4^-ti->;^;i/jJ^>|gX5^;l/ • 
(#«^J 9 - 7 ) ^^J3K U7t. 
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9-8~9-12 

trans- 4- (tert-:^l>+->*;i'jJ<-;U75 y) z^i^a^^ii-y-)]/ l.Og 
t^>v;U:^aH K 873 mg C)xh7t Kp77> 6 mL ^f^td 60%7jc^{b:J- 
1- U ^7 A 204 Dig {CliaA, $ e>{C vp^^^jU;^;!/*:^ V h* O. 5 ml ^JDA 
5 fc^> 70'CT2P#rB^j^i$UAcc Sf&?i^ti$7KC}i^. i:7aD4^;PA-CiftaiU 

-g^mx5^jP (4:!)) K:#tL> ^6nfci|!»5i5l^S^S^KX5^;U-^^1i->ji^^ 
^icS^biSlJ-rscit-C, trans- l-tert-:/h4^ >':^Jl/jJ^ziJl/75 y- 

IzmmmWVxnWSt^ctiz^t), trans- 4- K>v;i/;j-^rv) i/^ 

15 9 - 1 2 ©'fb^i^^^ti^t. 
9-13 

N-tert-:/h=^'>^;i'jJ^x;i/-trans-4- {2 -^n^>- 1 j\/:t^ 
'» vi:7D'\^rv;i'75> 9 - 1 1 CD^b^<|^) 204 nig*p^:$'y-;HO 

ml K:^J!i?Lfc. 10!I!/1^>?'>'A^^ 44 mgSrJP^, ^E<7)*^^H^T, 

^t^Htiz^O. lrans-4- (^nij^^v) v^D'\+i>;P75 > (^1 
0 9 - 1 3 ) 102fflg<£#7t. 

25 ##{?ii9-l 4~9-2 9 

(1) 7KI^<b*'^il:i-h'J'^A 9. 33g K ^ k K 077 > 200 nil {cM 
C^IC7K?^T, E:7 7'(b*':75^vx5^Jl/$gi*:$lj|]Afe. *f^T-e©^^ 30 
^mWi^ftm. trans-4-Uert-:/h=^^'>:*JJI/jJ1XJV75y) v^a'\+1t>;^ 
At^yfk 40g <Dxh7t Ka77> 150 ml ^f^^*?^TitlA.)t. ^rgiT 4 
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trans-4-(k HP+v'jj^^^^U) ->^D^+->;U75> 20g ^ntz, 

5 (2) jiiB (1) Ti#e>nfdb^t!^j;t>mif*^^b^ti$ffi<'^> mm9- 

8tmmzbX. ^1 O0##^?iJ9-l 4~9-2 9 <^)^b^i^S:#?t. 
9-30-9-33 

(1) trans-4- (tert-:/H+v;*7;i/7H-^75/) S^i' n^^^+hy-Jl/ 5. 00 g 
10 H 3. 09 g O-C-CilPx. 10 :5>rBmi*b;^ii, S^^»c:*S:ilDAi^Kx9^Jl/T'ttai 

m\zmmh. M,-r^:itX trans-4-tert-:/ h^i^:^M:^)\^7S. J 'yi? u 
^^-y)V;^^y7s)Vit^^~- h 6. 19 g ^%tc> 
15 (2) 2-^;U;^^htrUv>-5-;*j;U#xh'J>iU©>^p<5"JU*:;i'A75 h* lOml 
r^?S(c. 60»i7K^^b:^ K U -^7^ 0. 818 g ^5j<}^rTfcijP^^?aT 1 ^fm.^hfc, 

^ntcwts (1) T-t#e,nfc^b^!^2.oo g^iDA^rSTli^. sor-esstfB'iit 

m^hXWI^\zm\^tc, KHiimziK. Mx5^;U^*a;l^^l€ML, 

i7n-7h^'yy^- (^^:S^mx5";i//\^^-ti->(l:6)) TlliltU, cis-l-tert- 
>^ h + -> ;ti ;u x;u 7 5 y -4- (5- -> 7 y -2- tf U vJU^^^l -> □ > 
0. 977 g ^mtco 

COik-^i^ 0. 977 g ^^'□□/J^;UAtcML, 4N-±&Kv^=Mt>l^j^ 4 ml 

25 ^&inA, mmzx Amrmwbfc, Rtmz{>M(D;<^j-)i'^i}\i^Bm<^^ 

f-^©?i^}*^^M?SiU, itflxr^CtT*. cis-4-(5->'7y-2-f'J 
yC^a^^y)l'75.> (^1 0(^)##{Ji]9 - 3 0) 0. 787 g 
*/c, ^p}|t«Kh;^«fe€ffl(/^ mmtmrn^ZhX. ^1 0(^#5^#ij9-3 1 
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~9-3 3<^><b^#j$:t#;t. 
10-1 

( 1 ) 5-- h o< y-r > K 'J > 42. zg^m^^ u C7A7Ki§tk (^m* u •:7a los 

g, tK 200ml) ICjta^fcHM'v, :^^tii:7pn7^5^;i, 31. 2m 1 (Dg^^X5^ 
5 ;U 200m 1 mm^ Ot:iCT l B#Fpl75^tj-T?iTbfc„ O'CICT^ e>(C 45 

(2) m (1) Tl#e>n;t{b^tll.21g. Meri-:fh^'ytiJVt>=L)\^- 
traQS-1. □A=t^-tJ->i;75 > 1. Qlg^J:Uimtl U rt^A l. 39g N. N- 

10 v^5';i'*;i'A75 H iOm 1 OB^FeM^Lfc, Sf&rt^7j<{ca^!^ 

ji, ^□□7jNjl/A->^iS^y-J|/=98:2-'95:5) T'*l®{-rsc:<i:tc:.i;0. N-tert- 
:/ h v:*;i//J^i:;i/-t rans-4- C (5-- h □-2-< V-T > h* 'J -JU) -;|/ > 
5^;i/75y] v^a'\=^v;i/75 >$t#fc. c:©^b^J^ 284mgSrh'j7;i'^ 
15 Dg^S? 3m 1 (C^g^U^^T2B#rBm#bAco SM^teiSli&L, 10% 
7m\hi- V U -^AT^SSttfcLAc^^ □ □jJsjl/AT-ffltbbfco tttiJ?^^^l7X?ii{E 
Sl:fhU'^AT'l£jgUMBE|gliS-r'5c:<i:{CctO> trans-4- C (5-i: h □-2-< V 

#«»J 1 0 - 1 ) 
20 #%^J 10-2-10-13 

N-tert-y H + i>;^JU4^*ii;U-trans-l. 4-vi:7 □^+tt> v75 > 1 g, 3 - 
\i^)'yyti)Vt-yik^ ^ 2mg, l-X5^;i/-3- (3-v/5';i/7S/yo 
-ti)Vts'M^\^l. 0 7g. RtJJl-t Ko=\^5/'^>l/l>>J7l/-->lU 
7 5 7mg, <^N.N-v'p^5^>lp7h;i/A75 K 1 Om I fdWi^WlirQ 2 mfiim^ 

25 bfc. ;K^&^^#J^cg&^D^ir7K^:^ h u ^ A7K^iDAi^Sfx5^;i/-etti±} L?to 

UAc, ?^?t^vX5'>'UX-x;H!»r'5C:<i:(Cj;0, N-tert-^ h=^^v^ 
;U^x;U- trans- 4- {^-\i^)'J)Vts}Vt--)V7^J) '>^D'\+v;i'7 
S> SrtfTt. C:©^b^<fel. 2 7€«!:1 5%J£i?-X^/-;P«l 3ml 
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X-f-)VX'^^t^Ct\Z^D. trans- 4- (3 - If U vJl';':^4^-^7^ 
y) 'y^n^^z/}V75.y ' 2mk^ (.^i i<Dp^mio-2) l. 12g 

5 ^fe> m^H^lsHb^'^^ffi''^. l^iifcUT, ^1 1©##^J1 0-3-1 0 

*^c, t -Xtic - 4 -tert-:/ h=^v;fJ JP^-JUra y - 4 r 
-l->'^P'\+->Jl/7^> (##0iJ6-l (5) ifS^ctt (6) :®<^it:'&!^) 

IfiiiklbT, Si 1©##«»J1 0-5-1 0-1 0 

^tc. t-Xttc-4-tert-yh + >^;^^Jl^-^75/-4-t Ko=^v 

m i^itlc: UT» 1 1 <D^^m 10-11-10-13 (Dit-^^^Wc, 
15 #5t«»Jl 0- 1 4-1 0- 1 7 

(1) 4- aeT[--:fy'^i^t!)\^^:^)V75.y) 'yi7o^^D-y> gt 

\\-^^)V^y^y)\,7Zy 10.55 micD^it^^Uy 160 ml ^T^tc h U 7-fe 
v7K3^'^bJ^:':7^:^ h 'J 19. 08 g ^^mtX-mA.. ^taX' 14 m%mwhTco 

83:17)) ^ i^\znm^^^^y^^Bmbxmmt^ctx\ ^fetcng 

25 -pC^;u-trans-1.4-v^n'\=^-f">-:^75> 13.55 gS:#fc. 

Jl©fb^i^ 13.53 g,!:7XK{b/'^7v'^A-»2.00 gO^iS'^-Jl'^'OM^i) 
i^^^E, ^raT-5f»#W7i^ttTJiltt7X»*nUfc."M!!l^«L. M^MEE 

l,4-vj?a^=^rtf>v7S>9.93 g $#fc. 
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(2) Wia (1) X'%ibnrcit'^!^m mg, 2-\dyi^>t3)lt^>mm mg, 
I-kHP^*>^>yh'J7V-;i' 355 mg, 0-'^>yh u 77--;v-i-f 
N.N.N'.N'-r h7;^5';i'C7n-'^A'\4^-!J-7;U:ta*X7x-h 997 mg. N- 

^5";i'^;i/:i}^'J> 578 yiU :feJ;t;^N. N-v>5'>'l'4^;UA75 F 11 il ©rg^tl 

JV) -trans - 1. 4- ->i' o^+-y->v'75 >^^#fc, 
-pit^X'. C:©<b'&«fe420 mg$v:t+lJ->6 ml tC^fi?b. 4N mk-i^^^-*)- 

N- (2-t:^vx;i';tjj|//i^xjP) -trans-1.4-v^a/\4^-tf>-:;75> 
1 KOm^miO-l 4) 

20 ^mwiBtmmzLx. o-i5~io-i loit-^!^^ 

##^J 10-18~10-20 

> v75 > (##^1 10-14© ( 1 )) 500 mg <»: h U X5^jl/75 > 763 n 1 
25 ©*l^k;^5^^>MtC^^>;^JU/jNx;Ui:7PU H 254 Ml ^iD;^, gf^T' 14 

^X5^jurtti±} tttb?&i&§&?n^K7KS-:>-hU':>A7KigrS. 7K*.i:JX^fii 
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l<D0%mi 0-18) ^mft. 

10-19-10-20 (D^b^tl^f#/c, 

u^T(7)^ 1-^11 icti, i-v&nmmii^z^P^moit^moit^mit^^ 
10 *-r,) 
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-O-CH2-, -SO2-, -S-, -COO-, 
-CON (R3) -Al k-CON (R3) 
-CON (R3) CH2-, -Al k-CON (R3) CHj-, 
-COCH2N (R3) -SO2N (R3) -X«-NHCH2-, 

R' : ii^^m=fX\tmk7}V^)V^. 
A I k : M7;U=^^l/>a, 
R":OT© (1) (2) : 

( i ) m^t L < tt-;g^^^b7K5^sx« 

( i i ) W^h\^<\t-m^m%m&Xh^^ : ^CA' 

x^tm^^ 1 - 2 <iosi^s-T'e^$nfc7s y 



R 



,23_' 



R 




[I-e] 
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3. R^f}^, (1). (2) ^^Z/ (3) *^e.S^^nsST*^ 

10 m^^ti^ 

7;i/^-;uS. iSig^7>'m*->g^{SiSi7;u^jua. 7xy+->S, 7xy:^ 
vmmi£iSi7;u=^rJi/Sxti7x-;u{Sig^7;U'5r-;i/S. 

15 Amm^m : 

yNDy>MT, ->7y«, -hD*, 75 ys, ^=^y-S, M7ji/^;vs, 

7Ji^3+v:^;u3i^:i;i/75ys, i£J^'>^'D7;^;^J/'r;^^, /noM7;1'^ 
m^7 u -;u»M*^7 u -;HS,m7;u+;u;f7;i'7j^:i;i/75 y i&mjji^^ju 
(i), (i i) (i i i) ;5>e>ji*^$n§.ST'abssii^©®ii^i3SfeM 

25 (Dit'^^o 

( i ) i^mic 3-7 (D^-m^mtvmM. 

(i i) S^H^^, ^^I^^&t>Tjii^l^^*^e)Mtin?>l~2<i(Dll^ii^4& 

(i i i) ^^1^^. ®t^-mTOt;«i^T*>eMn§i~3ia<z)MigiT- 
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7x-;i/-S, v^P'^^r^Ji'S, '>^o^>5^;uS, >^^7Dy5^jl/S. vj^p 
tfpu;L'S. -rs^yum tf^yu;p». huzyu^us, xt>^y 

10 tf'^'jvjus, e^^>'-;u«, tji/7j>ij-;u^, 5^^^r;i'7}>u-Ji'a, tru 
i/ji/S, eu$i^-;i/S, tfUr^^i^iiji^s^ tr^-;i/a, 

15 '^>y=^"tfyu;i/S, ^>y-:^:t^yu;u3l, ^>y5"x-;ni, ^> 

^:^yUr:;^S. 7iS'^v:i;i/S, x>/'Jx>il/S, ^^p^xjUg, ^y^^p 
Tx;i/S, :»-75"U>>x;uS, 

7xx;us. i^i7n^^i/)\.^, 'y^u-fu\d.)v^. epuvxji/S. -rsi?' 
yjvxji/S, tf^yuvxji/S, b: PULL'S, -fs^j^yujus. e^yj;!/ 

25 7'J;i/S, :t=l^-ttyUJl/^. -f y:t++)-y'JJl/a. 5^XX;i/S, 5^7 y 'J 

ju-S, y5"7yu>ii/S> f^uv;ua-, e^^vx;u^, tju/ix'jxjus, 
5^^^ ;u* u x;i/a-. euv;us, eua^xji/-^, t°^vx;us, euiJ^'v 

XJU®. yOK'JxjUS. -r>KUx;H, 5^7yPt°U vJl/®, t°PP 
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'i'v^y'j;us. +:>-y'j-;i'S, -ry-r>K'j;u», -f>KU;i'^> 
5 tf^Uv^uS. tf^^v-;us, ^;u7i^u-;i/-^, -f>K'J-;i'*, -fv-o 

V../ T«$n^ (1) m^^tix\^^xhj:^^m^hb<\t-m^^^m 
20 1 mtmoit-^mc 

25 12. B75^CHT'$)D, XTi^Wi^-^^tr^O. A75^'-CH2-T$.0, R'tJ^ 
13. Bi)^CHX'^r), XtJ^^^-^^T'^. 0 . A/i^-CHa-r^ 0 . R't!?^ 
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10 18. B;5«CHT*0, X7!>WIS-&^Tr«. 0 , At&s- S -T$) 0 . R'7!)i7j<: 



15 mmizf^^L^^^o 

(S) -2-->7y-l- [t-4- (4-7-ll5^;i^- 1 -tf^^v-;!/) 
- 1 -:A^Jl- r-l-i^C> □^+vJl'75 7-fe5^;i/tf □ <J v> : 
20 (S) -2->'7/-l- CN^>7.-4- (1. 3-i^t^y-2—(V 
-OKij-;!/) v^D'\:^Fi/;U7^y] 7-fe5";l^ep 'J v> ; 

(S) -2-v7y-l- (S^>7.-4-^;U7i>Uy v'^P^=l^->;U75 
y) 7-t5^;l'fP'Ji/> : jocfcO^ 

(S) -2-->7y-l- ihy>7.-4- (^7Vn [5. 4-b] tf'J 
25 >J>~2— I'JU) ->i:7P^=jrv;U75y) 7-fe5^>'Ut!P'J v>. 
2 1 . -fe*5$ [II] 



19. Bti^cHX'$>v. TmrnmiB. 
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CN 

T^^^ns^b^tit, -^^ [III] 




[III] 



5 m^mt. )il.T0M^^^t^ ; 

A : -CH2-XJi-S-. 
B : CHX«N, 

10 X : #^'&^> -co-, -Alk-CO-, -COCH2-, 

-Alk-O-, -0-CH2-. -SOg-, -S-, 
-COO-, -CON (R3) -Alk-CON (R^) 
-CON (R3) CHg-, -Al k-CON (R') CHg-, 
-COCH2N (R') -SO2N (R3) -Xtt-NHCHg-. 

R^ : 7K^JMTXfiM7;WUS. 
A 1 k : im7Jl^^U>&. 
R2 :|J4T0 (1), (2) ^5J;0: (3) A^e.iiiR$n-5S; 

(1) «m$nTt^Tt)i:Vi]^^ST-*^TraiCSai^;5i 

20 (i) mmhb< ^i-m^]^^b7K5ll»x^^ 

(i i) ^^=bL<tS-|i^^gS^aT'^^S ; 

IS 
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(3) i&Wi7}V^)V^. ti)Vt-^'yim7JV^)m. i^WiJJV 



mu, xf)mf^^^<DttR^t±f& (1) jbt; (2) ^s^es^^ns 



2 5 . ^mBt)^. mmmx'$>^m-!k(Dmmn 2 a mBis.<Dmmxiit=fm-:^mo 

2 6 . tm^f)^. 2 mmmmx'^^tfiJkomwB 2 3 mmMi.cDfhmxitf'm 

20 

{^lii^tbxomma 

25 2 9. m-^(Dmmmim^m2om(D\^^rm^im\z.mm(Di\:.'^<^(D. mn 




[I] 



CN 
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3 0. ^mm^. z^^-:f'^vj\^^zf^y—^iy^it(Dmmic^^mm<o^ 
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R2-X-Br"V-NH- 



(57) Abstract: Aliphatic 
nitrogenous five-membered 
ring compounds of the general 
r T 1 formula [I], or phannacologically 
acceptable salts thereof: [I] 
wherein A is CHj- or S-; B is 
CH or N; R» is H, lower alkyi, or 
the like; X is a single bond, -CO-, 
-Alk-CO-, -COCH2-, -Alk-O-. 
-O-CHr, -SO2-, -S-, -COO-, -CON(R5)-, -Alk-C0N(R3K -CON(R5)CH2^ -NHCH2-, or the like; R' is H or lower alkyi; Alk is lower 
alkylene; and R^ is an optionally substituted cyclic group, substituted amino, or the like, with the proviso that when X is CO-, B is N. 
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r2-X-B^"V-NH-CH2-CO-N^A III 



A : -CHj-Xtt-S-. 
B : CHXttN, 

X:¥iK^¥. -CO-. -Alk-CO-. -COCHj-. 
-Alk-0-, -O-CH2-. -SO2-, -S-, 
-COO-, -CON (R3) -Alk-CON (R^) 
-CON (R») CHj-. -NHCHj-^^. 

R' : j^mmf-xitis.iSL7)v^)vm> 

A I k : (SSi7;U4^U>S, 
R2 : (1) @m$tlTl^T%d;lilS^S, 
(2) Um7S.ymUii. 
mt, Xd<-CO-<Di$, BttN-C»S, 
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ABSTRACT 



The present invention is to provide an aliphatic nitrogpn- 
containing 5-membered ring compound represented by the 
formula [I]: 



[I] 



R2— X 



wherein 




NH — CHj CX)— N^^A 



CN 



A represents — CHj — or — S — , 

R^ represents hydrogen atom, a lower alkyl group, a 

hydroxy lower alkyl group or a lower alkoxy lower 

alkyl group, 

. X represents — N(R^)— , —O— or —CO—, where R^ 
represents hydrogen atom or a bwer alkyl group, and 

R^ represents (1) a cyclic group which may be substituted, 
or (2) an amino group which may be substituted, 

or a pharmaceutically acceptable salt thereof, a method for 
preparing the above-mentioned compound and a pharma- 
ceutical composition comprising the above-mentioned com- 
pound as an effective ingredient. 



6,011,155 A 1/2000 Villhauer 



16 Claims, No Drawings 
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ALIPHATIC NITROGENOUS On the other hand, as compounds having DPPIV inhibi- 

FIVE-MEMBERED RING COMPOUNDS tory action, there are described 2-cyanopyrrolidine deriva- 

tives having DPPIV inhibitory action in International Patent 
Laid-open Publications Nos. W098/19998 and WOOO/ 
TECHNICAL FIELD 5 34241. 

The present invention relates to a novel aliphatic nitrogen- The present invention provides a novel aliphatic nitrogen- 
containing 5-membered ring compound having superior containing 5-membered ring compound having an excellent 
dipeptidylpeptidase IV (DPPIV) inhibitory action that is DPPIV inhibitory action. 



useful as a phannaceuticaL 

BACKGROUND ART 



10 DISCLOSURE OF THE INVENTION 




— N A 
CN 



wherein 



As a result of earnest research to solve the above 
Dipeptidylpeptidase IV (DPPIV) is a kind of serine pro- problems, the present inventors found a novel aUphatic 
tease that specifically hydrolyzes a dipeptide of Xaa-Pro or nitrogen-containing 5-membered ring compound having 
Xaa-Ala (where Xaa may be any amino acid) from the N Dppjy inhibitory action, thereby accomplished the present 
terminus of a polypeptide chain. 15 invention. 

There are various reports regarding the role of DPPIV Namely, the present invention relates to an aliphatic 
(also called to as CD26) in the body and its relationship with nitrogen-containing 5-membered ring compound repre- 
diseases (Hoist, et al.. Diabetes, Vol. 47, pp. 1663-1670, ^^^^^ ^ formula [I]: 
1998; Augustyns, et al., Current Medicinal Chemistry, Vol. 
6, pp. 311-327, 1999; Meester, et al., Immunol. Today, \bl. ^ 

20, pp. 367-375, 1999; and, Fleichcr, et al., Immunol. y . r» 

Today, yfol. 15. pp. 180-184. 1994). r^x-^ VLnh-ch.-oo-n'^a 

GLP-1 (glucagon-like peptide 1) is a peptide hormone 
that mainly acts in the pancreas after being secreted from the 
lower small intestine after meals, and primarily has the 
function of amplifying glucose-induced insulin secretion. In 
addition, there are several reports suggesting that GLP-1 has 
an appetite-suppressing action. DPPIV hydrolyzes GLP-1, 
forming an inactive or antagonistic peptide. A represents — CH2 or S , 

Substances that inhibit the enzyme activity of DPPIV ^ represents hydrogen atom, a lower alkyl group, a 
enhance the insulin secretion response to oral glucose load- hydroxy lower alkyl group or a lower alkoxy lower 

ing by enhancing the action of intrinsic GLP-1, thereby alkyl group, 

improving impaired glucose tolerance. X represents — ^N(R^) — , — 0 — or — CO — , where 

Consequently, DPPIV inhibitois are considered to be 35 represents hydrogen atom or a lower alkyl group, and 
useful for the prophylaxis and treatment of diabetes represents (1) a cyclic group which may be substituted, 

(particularly type 2 (tiabetes), etc. Also, they are expected to where the cyclic group portion is 

be effective for the prophylaxis and treatment of other (i) a monocyclic, bicyclic or tricyclic hydrocarbon 

diseases induced or exacerbated by impaired glucose toler- group, or 

ance (including hyperglycemia (such as postprandial 40 (ii) a monocyclic, bicyclic or tricyclic hetero-cyclic 
hyper^ycemia), hyperinsulinemia, diabetes complications group, or (2) an amino group which may be 

(such as renal disorder and neurological disorder), lipid substituted, 

metabolism disorder and obesity, etc.). or a pharmaoeutically acceptable salt thereof. 

Moreover, DPPIV inhibitors are also expected to be ocCTMnnF FOP PARRYTNn OUT THE 

effective for the prophylaxis and treatment of diseases that 45 ^^^^ INvSfnON 

are to be improved by enhancing the appetite-suppressing 

action of Gli^-l (including overeating and obesity, etc.). Although optical isomers based on an asymmetric caibon 

Also, DPPIV (CD26) present on the surface of T cells is can be present in the objective compound [I] of the present 
strongly upregulated following T cell activation, and plays invention, the present invention includes any of these optical 
an important role m the activation and proliferation of T 50 isomers as well as mixtures thereof. In addition, although 
cells. T cell activity is known to be suppressed when DPPIV isomers (cis form or trans form) are also present based on the 
(CD26) is blocked by antibodies or inhibitory substances. relative positions of substituents with respect to the standard 
Also, there has been an interest in the correlation between plane of a cyclic group, the present invention also includes 
this enzyme and the pathological state in collagen metabo- any of these isomers as well as mixmres thereof, 
lism disorders and diseases associated with abnormal immu- 55 In the present invention, examples of a lower alkyl group, 
nity. For example, the DPPIV (CD26) positive rate of a lower aDcylthio group, a lower alkylsulfonyl group, a lower 
peripheral blood T ceUs is elevated in rheumatoid patients, alkoxy group and a lower alkylamino group include linear or 
and high levels of DPPIV activity have been detected in the branched groups having 1 to 6 carbon atoms, and particu- 
urine of nephritis patients. Moreover, DPPIV (CD26) is also larly those having 1 to 4 caifoon atoms. And, examples of a 
thought to play an important role in the entry of HIV into 60 lower alkanoyl group and a lower alkanoylamino group 
lymphocytes. include linear or branched groups having 2 to 7 caibon 

Consequently, substances that inhibit DPPIV (CD26) are atoms, and particularly those having 2 to 5 caibon atoms, 
expected to demonstrate prophylactic and therapeutic effects Examples of a lower cycloalkyl group and lower cycloalk- 
against diseases including autoimmune diseases (such as enyl group include thc«e having 3 to 8 caibon atoms, and 
arthritis and rheumatoid arthritis), osteoporosis, acquired 65 particulariy 3 to 6 carbon atoms. Examples of a lower 
immunodeficiency syndrome (AIDS) and rejections of alkylene group include linear or branched groups having 1 
traisplanted oigans and tissues. to 6 carbon atoms, and particularly 1 to 4 carbon atoms. 
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Examples of a lower alkenyl group and lower alkenylene 
group include those having 2 to 7 carbon atoms, and 
particularly 2 to 5 caibon atoms. Further, examples of a 
halogen atom include fluorine, chlorine, bromine and iodine. 

In the objective compound [1] of the present invention, 
examples of hydrogen atom or a lower alkyl group repre- 
sented by include hydrogen atom, methyl group, etc. 
Among them, hydrogen atom is more preferred. 

In the compound [I] of the present invention, examples of 
"hydrogen atom, a lower alkyl group, a hydroxy lower alkyl 
group or lower alkoxy lower alkyl group'* represented by 
include hydrogen atom, methyl group, hydroxymethyl group 
and methoxymethyl group. Among them, hydrogen atom is 
preferred. 

In the compound [I] of the present invention, a cyclic 
group portion of ''a cyclic group which may be substituted'* 
represented by R^ includes 

(i) a monocyclic, bicyclic or tricyclic hydrocarbon group and 

(ii) a monocyclic, bicyclic or tricyclic heterocyclic group. 



group, a thiazolopyddyl group, a pyrrolopyridyl group, a 
dihydropyrrolopyridyl group, a quinolyl group, an iso- 
quinolyl group, a quinoxalinyl group, a quinazolinyl group, 
a phthalazinyl group, a cinnolinyl group, a chromanyl group, 

5 an isochromanyl group, a naphthyridinyl group and partially 
or completely saturated cyclic groups thereof, etc. 

Tricyclic heterocyclic groups include a heterocyclic group 
containing 1 to 4 hetero atoms selected from nitrogen atom, 
oxygen atom and sulfur atom and comprising three saturated 

10 or unsaturated 5- to 7-membered rings being fused, 
examples of which include: a benzoxolanopyrimidyl group, 
a P<aibolinyl group, a carbazolyl group, a phenothiazinyl 
group, a phenoxazinyl group and partially or completely 
saturated cyclic groups thereof, etc. 

IS Among these cyclic groups (monocyclic, bicydic or 
tricyclic hydrocarbon groups or monocyclic, bicyclic or 
tricyclic heterocyclic groups), 

"(i) a monocyclic hydrocarbon group having 3 to 7 carbon 
atoms. 



Such monocyclic, bicyclic or tricyclic hydrocarbon 20 (ii) a bicyclic hydrocarbon groups having 9 to 11 carbon 



groups include those having 3 to 15 carbon atoms, which 
may be partially or completely saturated. 

Monocyclic hydrocarbon groups include those having 3 to 
7 carbon atoms, examples of which include phenyl group. 



atoms, 

(iii) a monocyclic heterocyclic group containing 1 or 2 
hetero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, or 



cyclohexyl group, cyclopentyl group, cydobutyl group, 25 (iv) a bicyclic heterocyclic group containing 1 to 3 hetero 



cyclopropyl group, etc. 

Bicyclic hydrocaifoon groups include those having 9 to 11 
carbon atoms, examples of which include an indanyl group, 
an indenyl group, a naphthyl group, a letrahydronapbthyl 
group and partially or completely saturated cyclic groups 
thereof, etc. 

Tricyclic hydrocarbon groups include those having 12 to 
15 carbon atoms, examples of which include a fluorenyl 
group, an anthryl group, a phenanthryl group and partially or 
completely saturated cyclic groups thereof, etc. 

Monocyclic, bicyclic or tricyclic heterocyclic groups 
include a monocyclic, bicycUc or tricyclic heterocyclic 
group containing 1 to 4 hetero atoms selected from nitrogen 
atom, oxygen atom and sulfur atom, which may be partially 
or completely saturated. 

Monocyclic heterocyclic groups include a heterocyclic 
group containing 1 or 2 hetero atoms selected from nitrogen 
atom, oxygen atom and sulfur atom and comprising of a 
saturated or unsaturated 5- to 7-membered ring, examples of 
which include: pyrrolidinyl group, an imidazolidinyl group, 
a pyrazolidinyl group, an oxolanyl group, a thiolanyl group, 
a pyrrolinyl group, an imidazolinyl group, a pyrazolinyl 
group, a pyrrolyl group, an imidazolyl group, a pyrazolyl 
group, a triazolyl group, a tetrazolyl group, a friryl group, an 
oxazolyl group, an isoxazolyl group, an oxadiazolyl group, 
a thienyl group, a thiazolyl group, an isothiazolyl group, a 
thiadiazolyl group, a piperidyl group, a piperazinyl group, a 
morpholinyl group, a thiomorpholinyl group, a pyridyl 
group, a pyrimidinyl group, a pyrazinyl group, a pyridazinyl 
group, a pyranyl group, a tetrahydropyridyl group, a dihy- 
dropyridazinyl group, a perfaydroazepinyl group, a perhy- 
drotbiazepinyl and partially or completely saturated cyclic 
groups thereof, etc. 

Bicyclic heterocyclic groups include a heterocyclic group 
containing 1 to 3 hetero atoms selected from oitrogeo atom, 
oxygen atom and sulfur atom and comprising two saturated 
or unsaturated 5- lo 7-membcred rings being fused, 
examples of which include: an indolinyl group, an isoin- 
dolinyl group, an indolyl group, an indazolyl group, an 
isoindolyl group, a benzimidazolyl group, a benzothiazolyl 
group, a benzoxazolyl group, a benzodioxolanyl group, a 
benzothienyl group, a bcnzofuryl group, a tbienopyridyl 
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atoms selected from nitrogen atom, oxygen atom and 
sulfur atom and comprising two 5- to 7-membered rings 
being fused" is preferred, examples of which include: 
"phenyl group, cyclohexyl group, cyclopentyl group, 
cyclobutyl group, cyclopropyl group, an indanyl group, 
an indenyl group, a naphthyl group, telrahydronaphtbyl, a 
pyrrolidinyl group, an imidazolidinyl group, a pyrazolidi- 
nyl group, an oxolanyl group, a thiolanyl group, a pyr- 
rolinylgroup, an imidazolinyl group, a pyrazolinyl group, 
a pyrrolyl group, an imidazolyl group, a pyrazolyl group, 
a triazolyl group, a tetrazolyl group, a friryl group, an 
oxazolyl group, an isoxazolyl group, an oxadiazolyl 
group, a thienyl group, a thiazolyl group, an isothiazolyl 
group, a thiadiazolyl group, a piperidyl group, a piper- 
azinyl group, a morpholinyl group, a thiomorpholinyl 
group, a pyridyl group, a pyrimidinyl group, a pyrazinyl 
group, a pyridazinyl group, a pyranyl group, a tetrahy- 
dropyridyl group, a dihydropyridazinyl group, a perhy- 
droazepinyl group, a perhydrothiazepinyl group, an 
indolinyl group, an isoindolinyl group, an indolyl group, 
an indazolyl group, an isoindolyl group, a benzimidazolyl 
group, a benzothiazolyl group, a benzoxazolyl group, a 
benzodioxolanyl group, a benzothienyl group, a benzo- 
furyl group, a tbienopyridyl group, a thiazolopyridyl 
group, a pyrrolopyridyl group, a dihydropyrrolopyridyl 
group, a quinolyl group, an isoquinolyl group, a quinox- 
alinyl group, a quinazolinyl group, a phthalazinyl group, 
a cinnolinyl group, a chromanyl group, an isochromanyl 
group, a naphthyridinyl group and partially or completely 
saturated cyclic groups thereof, etc.". 
Among them, more preferred examples include: ''phenyl 
group, cyclohexyl group, a pyrrolidinyl group, a tetrazolyl 
group, a fiiryl group, a thienyl group, a thiazolyl group, a 
piperidyl group, a piperazinyl group, a morpholinyl group, 
a thiomorpholinyl group, a pyridyl group, a pyrimidinyl 
group, a pyrazinyl group, a pyridazinyl group, a perhy- 
droazepinyl group, an indolinyl group, an isoindolinyl 
group, a benzothienyl group, a tbienopyridyl group, a pyr- 
rolopyridyl group, a dihydropyrrolopyridyl group, a 
quinolyl group, an isoquinolyl group, a quinoxalinyl group 
and partially or completely saturated cyclic groups thereof, 
etc.", and further preferred examples include: *'a pyrrolidinyl 
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group, a piperidyl group, a piperazinyl group, a morpholinyl 
group, a thiomorpholinyl group, a pyridyl group, a pyrim- 
idinyl group, an indolinyl group, an isoindolinyl group, a 
pyrrolopyridyl group, a dihydropyrrolopyridyl group and 
partially or completely saturated cyclic groups thereof, etc." 

Among them, particularly preferred examples include: 
"l-pyrrolidinyl group, 1-piperidyl group, 1 -piperazinyl 
group, 4-morpholinyl group, 4-thiomorpholinyl group, 
2-pyridyl group, 2-pyrimidinyl group, 2-isoindolinyl group, 
1 -indolinyl group, 2,3-dihydro-lH-pyrrolo[3,4-b]pyridin-2- 
yl group, etc.". 

"A cyclic group (a monocyclic, bicyclic or tricyclic 
hydrocarbon group or a monocyclic, bicyclic or tricyclic 
heterocyclic group) which may be substituted" represented 
by may be unsubstiUited or have 1 to 3 substituents which 
are the same or different. 

Substituents in the cyclic group are not particularly 
limited, and examples of which include substituents selected 
from the following "substituents of Group A", Among them, 
"substituents of Group A'" are more preferred. 

In the objective compound [I] of the present invention, 
"an amino group which may be substituted" represented by 
may be unsubstituted or may be an amino group having 
1 or 2 substituents which are the same or different (a mono- 
or di-substituted amino group). 

Substituents in the amino group are not particularly 
limited, and examples of which include substituents selected 
from the following "substituents of Group B". Among them, 
"substituents of Group B'" are more preferred. 

"An amino group which may be substituted" represented 
by R^ is preferably a substituted amino group (a mono- or 
di-substituted amino group), and more specifically "an 
amino group substituted by 1 or 2 substituents which are the 
same or different and selected from the group consisting of 
a lower alkyl group (methyl group, ethyl group, isopropyl 
group, butyl group, etc.), a lower cycloalkyl group, a lower 
alkoxy-substituted lower alkyl group, a pyrimidinyl group, a 
thiazolyl group and a thiadiazolyl group" is preferred. 
Among them, 

"(i) an amino group di-substituted by substituents which are 40 
the same or different and selected from a lower alkyl 
group (methyl group, ethyl group, isopropyl group, butyl 
group, etc.), a lower cycloalkyl group and a lower alkoxy- 
substituted lower alkyl group; or 

(ii) an amino group mono-sui3Stituted by a substituent 
selected from a pyrimidinyl group, a thiazolyl group and 
a thiadiazolyl group" is more preferred, and "an amino 
group di-substituted by substituents which are the same or 
different and selected from a lower alkyl group (methyl 
group, ethyl group, isopropyl group, butyl group, etc), a 
lower cycloalkyl group and a lower alkoxy-substituted 
lower alkyl group" is particularly piefeired. 
Substituents of Group A 

As substituents of Group A, the following substituents are 
mentioned: a halogen atom (CI, P, Br, etc.); cyano group; 
nitro group, oxo group, hydroxy group, carboxy group; 
oxidyl group; amino group; carbamoyl group; aminosulfo- 
nyl group; a lower alkyl group; a lower alkoxy group; a 
lower alkanoyl group; a lower alkoxycatbonyl group; a 
lower alkoxy-substituted lower alkanoyl group; a lower 
alkoxycarbonyl-substituted lower alkoxy group; a lower 
alkoxycarbonyl-substituted lower alkoxycaibonyl group; a 
lower alkylthio group; a lower alkylsulfonyl group; a 
di-lower alkylamino-substituted lower alkoxy group; a 
di-lower alkylaminocarboxy group; a lower alkyl group 
substituted by group(s) selected from amino group, carbam- 
oyl group, a halogen atom, hydroxy group, carboxy group. 
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a lower alkoxy group and a mono- or di-substituted amino 
group (substituents in the substituted amino group portion 
are not particularly limited, and examples of which include 
substituents of Group C mentioned below.); a mono- or 
di-substituted amino group or a mono- or di-substituted 
carbamoyl group (substituents in the substituted amino 
group or substituted carbamoyl group are not particularly 
limited, and examples of which include substiments of 
Group C mentioned below.); a substituted or unsubstituted 
lower cycloalkyl group, a substituted or unsubstituted lower 
cycloalkyl-CO — , a substituted or unsubstituted lower 
cycloalkyl-lower alkyl group, a substituted or unsubstituted 
phenyl group, a substituted or unsubstituted phenyl-0 — , a 
substituted or unsubstituted phenyl-CO— , a substituted or 
unsubstituted phenyl-lowcr alkyl group, a substituted or 
unsubstituted phenyl-O-lower alkyl group, a substituted or 
unsubstituted phenylsulfonyl group, a substituted or unsub- 
stituted phenyl-lower alkoxy group, a substimted or unsub- 
stituted phenyl-lower alkoxycarbonyl group, a substituted or 
unsubstituted cycloalkenyl group (a cyclobutenyl group, 
etc.), a substituted or unsubstituted bicyclic heterocyclic 
group, a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group, a substituted or unsubsti- 
tuted monocyclic 5- or 6-membered heterocyclic group- 
O — , a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group-CO — , a substituted or 
unsubstituted monocyclic 5- or 6-membered heterocyclic 
group-CO-lower alkyl group, and a substituted or unsubsti- 
tuted monocyclic 5- or 6-membeied heterocyclic group- 
lower alkyl group (substituents in the substituted lower 
cycloalkyl group portion, substituted phenyl group portion, 
substituted lower cycloalkenyl group portion, substituted 
bicyclic heterocyclic group portion or substituted monocy- 
clic 5- or 6-membered heterocyclic group portion are not 
particularly limited, and examples of which include a halo- 
gen atom (CI, F, Br, etc.), cyano group, nitro group, oxo 
group and substituents in the substiments of Group C 
mentioned below, etc. 

Also, a monocyclic 5- or 6-membered heterocyclic group 
portion includes a monocyclic 5- or 6-membered heterocy- 
clic group containing 1 or 2 hetero atoms selected from 
nitrogen atom, oxygen atom and sulfur atom, and specific 
examples include a piperidyl group, a piperazinyl group, a 
morpholinyl group, a pyridyl group, a pyrimidinyl group, a 
pyrazinyl group, a pyridazinyl group, a pyrrolidinyl group, 
an imidazolidinyl group, a pyrazolidinyl group, a pyrrolyl 
group, an imidazolyl group, a pyrazolyl group, a thiazolyl 
group, a thiadiazolyl group, a thienyl group, etc. 

Also, a bicyclic heterocychc group portion includes a 
bicyclic heterocyclic group containing 1 to 3 hetero atoms 
selected from nitrogen atom, oxygen atom and sulfur atom 
and comprising two 5- or 6-membered rings being fused, 
and examples of which include an isoindolinyl group, an 
indolinyl group, etc.) 

Substituents Group A (Particulariy Preferred Substituents 
of Group A): 

As more preferable substituents of Group A, the following 
substituents arc mentioned: a halogen atom (CI, etc.); cyano 
group; nitro group; oxo group; carbamoyl group; a lower 
alkyl group; a lower alkoxy group; a lower alkanoyl group; 
a lower alkoxycarbonyl group; a lower alkoxy-substituted 
lower alkyl group, a mono- or di-substituted amino group (a 
lower cycloalkylcarbonyl-substimted amino group, etc.), a 
mono- or di-substiluled carbamoyl group (a phenyl- 
substituted carbamoyl group, etc.), a lower cycloalkyl- 
CO — , a substituted or unsubstituted phenyl group (phenyl 
group, a balophenyl group, etc.), a substituted or unsubsti- 
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tuted phenyl-lower alkyl group (a phenyl-lower alkyl group, butyl group, etc.), a lower cycloalkyl group and a lower 

a halophenyl-lower alkyl group, etc.), a substituted or alkoxy-sutetituted lower alkyl group; and in case that is 

unsubstituted monocyclic 5- or 6-membered heterocyclic a mono-substituted amino group, a pyrimidinyl group, a 

group (a thienyl group, etc.), a substituted or unsubstituted thiazolyl group and a thiadiazolyl group, 

monocyclic 5- or 6.membcred helerocycUc group-0— (a 5 Substituents of Group C 

pyrimidinyloxy group, a halopyrimidinyloxy group, etc.), As subsUluenls of Group C, the following subsUtuents are 

and a substituted or unsubstituted^ monocyclic 5- or ^^^j^^^. ^ ^^^^ ^ ^ ^ hydioxy-lowcr alkyl 

6.membered heterocychc group-CO- (a midyJcaAon^^^^ a ower cycloalkylcarbonjl 

group, a thienylcarbonyl group, etc.). (In the above b*""!** • j b n . 1 

description, each monocycUci or 6.membered heterocychc ^„ g^up; a lower a^oxy group; a low alkoxy«irbon)d ^ 

group portion includes a monocyclic 5- or 6-membered » lower alkylsulfonyl group; a di-lower aUcyl^ubstituted 

heterocychc group containing 1 or 2 hetero atoms selected carbamoyl group; a di-lower alkylamino-subsUtuted lower 

from nitrogen atom, oxygen atom and sulfur atom, and alkanoyl group; and a substituted or unsubstituted phenyl 

examples of which include a pyridyl group, a pyrimidinyl group, a substituted or unsubstituted phenyl-O— , a substi- 

group, a thienyl group, etc.) tuted or unsubstituted phenyl-CO — , a substimted or unsub- 

Substituents of Group B stituted phenyl-lower alkanoyl group, a substituted or 

As substituents of Group B, the following substituents are unsubstimted phenyl-lower alkyl group, a substituted or 

mentioned: a lower alkyl group; a lower alkoxy-substituted unsubstituted phenyl-lower alkoxy group, a substituted or 

lower alkyl group; a lower alkoxycarbonyl -substituted lower unsubstimted monocyclic 5- or 6-membered heterocyclic 

alkyl group; a hydroxy lower alkyl group; a carboxy lower group, a substituted or unsubstimted monocyclic 5- or 

aUqrl group; a substimted or unsubstituted lower cycloalkyl 20 6-membered heterocyclic group-0 — (a pyridyloxy group, 

group, a substimted or unsubstimted lower cycloalkyl-lower etc.), a substituted or unsubstimted monocyclic 5- or 

alkyl group, a substimted or unsubstituted phenyl group, a 6-membered heterocyclic group-CO— (a pyridylcarbonyl 

substituted or unsubstituted phenyl-lower alkyl group, a group, etc.), and a substimted or unsubstimted monocyclic 

substituted or unsubstituted bicyclic hydrocarbon group, a 5. or 6-membered heterocyclic group-substituted amino 

substituted or unsubstimted monocyclic 5- or 6-membered 25 g^up (a pyridylamino group, etc.) (substiments in the 

heterocyclic group, a substimted or unsubstimted monocy- substituted phenyl group portion or substimted monocyclic 

clic 5- or 6-membered heterocyclic group-lower alkyl group, 5. or 6-membered heterocyclic group portion are not par- 

and a substimted or unsubstimted bicyclic heterocyclic licularly limited, and examples of which include a halogen 

group-lower alkyl group (substituents in the substituted atom (Q, F, Br, etc.), cyano group, nitro group, 0x0 group, 

lower cycloalkyl group portion, substimted phenyl group 30 a lower alkyl group, a lower alkoxy group, a lower alkanoyl 

portion, substituted bicyclic hydrocarbon group portion, group, and a lower alkoxycarbonyl group, etc. 

substituted monocyclic 5- or 6-membered heterocyclic Also, a monocyclic 5- or 6-membered heterocyclic group 

group portion or substituted bicyclic heterocyclic group portion includes a monocyclic 5- or 6-membered heterocy- 

portion are not particularly hmited, and examples of which group containing 1 or 2 hetero atoms selected from 

include substituents in the substituents of Group C men- 35 nitrogen atom, oxygen atom and sulfur atom, and examples 

tioned below. of which include a piperidyl group, a piperazinyl group, a 

A bicyclic hydrocarbon group portion includes a bicyclic morpholinyl group, a pyridyl group, a pyrimidinyl group, a 

hydrocarbon group having 9 to 11 carbon atoms, and pyrazinyl group, a pyridazinyl group, a pyrrolidinyl group, 

examples of which include an indanyl group, etc. imidazolidinyl group, a pyrazolidinyl group, a pyrrolyl 

Also, a monocyclic 5- or 6-membered heterocyclic group 40 group, an imidazolyl group, a pyrazolyl group, a thiazolyl 

portion includes a monocyclic 5- or 6-membered hetcrocy- group, a thiadiazolyl group, a thienyl group, etc.) 

clic group containing 1 or 2 hetero atoms selected from tjjg objective compound [I] of the present invention, as 

nitrogen atom, oxygen atom and sulfur atom, and examples r2 vvijen X is — ^N(R^) — or — O — , a cyclic group which 

of which include a piperidyl group, a piperazinyl group, a substituted may be mentioned as a preferred 

morpholinyl group, a pyridyl group, a pyrimidinyl group, a 45 example. 

pyrazinyl group, a pyridazinyl group, a pyrroUdinyl group, Also, in the objective compound [I] of the present 

an imidazohdinyl roup, a pyrazohdinyl group, a pyrrolyl invention, as when X is —CO—, there may be mentioned 

group, an imidazolyl group, a pyrazolyl group, a thiazolyl (j) ^ monocyclic, bicyclic or tricyclic nitrogen-containing 

group, a thiadiazolyl group, a thienyl group, etc. heterocyclic group which may be substituted or (2) an amino 

Also, a bicycUc heterocyclic group portion includes bicy- 50 group which may be substimted, represented by the formula: 
clic heterocyclic group containing 1 to 3 hetero atoms 

selected from nitrogen atom, oxygen atom and sulfur atom — «^ 

and comprising two 5- or 6-membered rings being fused, /' \ 

and examples of which include a benzodioxolanyl group, < t>f — 

etc.). 55 \^ / 

Substituents of Group B* (More Preferred Substituents of 

Group B) 

As more preferred substituents of Group B, the following 

substituents are mentioned: a lower alkyl group (methyl preferred examples. 

group, ethyl group, isopropyl group, butyl group, etc.), a 60 Also, in the objective compound {I] of the present 

lower cycloalkyl group, a lower alkoxy-substituted lower invention, among the two kinds of cis-trans isomers based 

alkyl group, a pyrimidinyl group, a thiazolyl group, a on a cyclohexyl ring in the strucmre [I] as a standard plane, 

thiadiazolyl group. a trans-isomeric compound is more preferred from the 

As particulariy preferred substituents of Group B, the viewpoint of obtaining higher DPPIV inhibitory activity, 

following substituents arc exemplified: 65 That is, among the objective compound [1] of the present 

In case that is a di-substituted amino group, a lower invention, a compound having the following partial struc- 

alkyl group -(methyl group, ethyl group, isopropyl group, mre: 
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group, a chromanyl group, an isochromanyl group, a 
^, naphthyridinyl group and partially or completely satu- 

O/" rated cyclic groups thereof; or 

w (2) a substituted amino group can be mentioned (Compound 

^NH— 5 Group 3). , ^ 

Also, in Compound Group 3, as more prefened com- 

... . Li 1. .u <r • . t^^A pound group, the compounds in which R* is 

or a pharmaceuUcaUy acceptable salt thereof is preferred. V ^ ^ ^g^^ ^ substituted, where the 

In particular, for a compound m wtach the group X is V ; y b ^ ^^^^ ^^^p 

-C»-, superionty of such trans isomer is «m.rkaWe^ ^ J P t~ cyclohexyl group, a pyrro- 

Asonecompoundgroupofthecompoundsofftep^^^ lo j ^„p, ^ .etL^y, J^^. a furyl group, a thienyl 

mvention, among the compounds [1=9 , those in which R is ' fthiawlyl group, a piperidyl group, a piperazinyl 

(1) acyclicgroupwhichmay have 1 ^ «*stimen« ^ch g-J; ['Z^ZiyX ^oup.'a thiLorpholin"group. a 
are the same or different and se ected from the subshtu- S F y Hmidinyl group, a pyrazinyl group, a 
ents of Group A, where the cychc group porUon is (1) a ^J^Ayl £^up, a perhydroazepinyl group, an indolinyl 
monocychc. bicychc or tncychc hydrocaibon group, or 15 J fcoindolinyl ^up. a benzothienyl group, a 
(iOamonocycUcbicychcortncychchelerocychcgroup. Cpyridyl group, a pVrolopyridyl group, a dihydro- 

^ ............ pyrrolopyridyl group, a quinolyl group, an isoquinolyl 

(2) an amino group having 1 or 2 substituents which are the Py ^J J^^^^^l ^ J trtially or completely 
same or different and selected from the «ibstituents of P'^^^yclic groips thereof; or 

Gioup B can be mentioned. (Cbmpound Group 1) 20 ^^^^^^ ^^^^ g^^p can be mentioned (Compound 

Also, as other compound groups, among the compounds v ^> 
[I] or the above-mentioned Compound Group 1. the com- Also in Compound Group 4, as more prefened com- 
pounds m which R IS u . J u .u pound group, the compounds in which R^ is 

(1) a cyclic group which may be subsUt^ed where the g'^^^.^P' ^^^h ^^y be substituted wherein the 
cyclic group porUon is selected from the following (.) to 25 ^ >^^^g ^^^^ ^^^^ ^ ^ ^^^^ ^^^^ ^ py^yji. 

«(i??monocycUc hydrocarbon group having 3 to 7 carbon tr^^^y^^^T^I^^i^oStt a^JS/l 

. J. erouD. a pyrimidinyl group, an indolinyl group, an isoin- 

(ii) a bicychc hydrocarbon groups havmg 9 to 11 carbon ^^^^ ^ pyrrolopyridyl group, a dihydropyrrol- 
aloms, , . • 1 1 opyridyl group and partiaUy or completely saturated 

(iii) a monocychc helerocycUc group containing 1 or 2 cyclic groups thereof; or 

hetero atoms selected from mtrogen atom, oxygen atom sub^tutS amino group can be mentioned (Compound 

and sulfur atom, and ^ Grouo 5) 

(iv) a bicychc heterocychc group containing 1 to 3 hetero ^Iso, Mong the compounds p], as another more pre- 
atoms selected from nitrogen atom, oxygen atom and 35 ^^^^ ^j^po^j group, the compounds in which R* is 
sulfur atom and comprising two 5- to 7-membered rmgs ^ cycUcVroup which may have 1 to 3 substituents, which 
bemg fused; or different, selected from the substituents of 

(2) a substituted ammo group; ^ ^, ^^^^ ^^^^ ^^^^^ potion is selected from 
can be mentioned (Compound Group 2). the group consisting of a pyrrolidinyl group, a piperidyl 

Also, among the above-menUoned Compound Group 2, 40 ^^^^^ a^piperazinyl group, a morpholtoyl group, a thio- 

tiie compounds m which R is morpholinyl group, a pyridyl group, a pyrimidinyl group, 

(1) a cychc group which may be substituted whercm the Molinyl group, an isoindolinyl group, a pyrrolopy- 

cyclic group portion is a group selected from pheny ' dihydropyrrolopyridyl group and partially 

group, cyclohexyl group, cyclopenty group, c^d^ty l^pUt^iy saJrated cyclic groups thereof; or 

group, cyclopropyl group, an indanyl group, an mdenyl 45 ^^^^^ substituted by 1 or 2 substituents. which 

group, a naphthyl group. tetrahydronaphthyUj. pyrrohdi- ' or different, selected from the substituents of 

nyl group, an imidazohdinyl group, a pyrazolidmyl group. ^, „,e„tio«;d. (Compound Group 6) 

an oxolanyl group, a thiolanyl group a pyrrohnyl group. Also;,mong the compounds [I], or among each of the 

an imidazolinyl group, a pyrazohnyl group, a pyiro y 3bo^e-mentioDed Compound Groups 1, 2. 3. 4. 5 and 6, a 

group, an imidazolyl group, a pyrazolyl group, a tnazo y 50 ^ ^^en X is -N(R V or -0-. 

group, a tetrazolyl group, a furyl group, an oxazolyl ^ ^ ^ ^ substituted can be 

group, an isoxazolyl group, an oxadiazolyl group, a ^.^^.^^^(Co.^;^^^ G„„p 7) 

thienyl group, a thiazolyl ^up, an isothiazolyl group, a ^ v ^ ^ ^^^^ ^ach of the 

thiadiazolyl group, a piperidyl group a piperazinyl group ^bove-mentioiid Compound Groups 1. 2, 3, 4. 5 and 6, a 

a morpholmyl group, a thiomorpholmyl group, a pyndyl 55 compounds in which, when X is -CO-. R' is (1) 

group, a pyrimidinyl group, a pyrazinyl group, a pyndazi- ^ J^ ^ ^ Acyclic or tricyclic nitrogen-conlaining het- 

nyl group, a pyranyl group, a tetrahydropyndyl group, a ^ " ^ ' ^^ich may be substituted or (2) an amino 

dihydropyridazinyl group, a perhydroMepmyl group, a / hich may be substituted, represented by the formula: 

perhydrothiazepmyl group, an mdobnyl group, an isom- si-/ 
dolinyl group, an indolyl group, an indazolyl group, an «o 

isoindolyl group, a benzimidazolyl group, a benzothiaz- /'' "\ 

olyl group, a benzoxazolyl group, a benzodioxolanyl / 

group, a benzothienyl group, a benzofuryl group, a \ / 

thienopyridyl group, a thiazolopyridyl group, a pyrrol- \. 

opyridyl group, a dihydropyrrolopyridyl group, a quinolyl «5 

group, an isoquinolyl group, a quinoxalinyl group, a . , ^ ^ 

quinazolinyl group, a phlhalazinyl group, a dnnolinyl can be mentioned. (Compound Group 8) 
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Also, among the compounds [I] or the above-mentioned (S)-2-cyano-l-[trans-4-(2-isoindolinylcarbonyl) 

Compound Groups 1, 2, 3, 4, 5, 6, 7 or 8, as more prcfencd cyclohexylamino]acetylpyrrolidine; 

compound groups, (S)-2-cyano-l-[trans-4-[4-(3-pyridylcarbonyl)piperazin-l- 

a compound group in which X is — CO — or — O — and A ylcarbonyl]cyclohexylamino]acetylpyrrolidine; 

is — CHj — ; 5 (S)-2-cyano-l-[trans-4-[4-(3-thenoyl)piperazin-l- 

a compound group in whidi X is — CO — or — O — ^ A is ylcarbonyl]cyclohexylamino]acetylpyrrolidine; 

— CHj — and is hydrogen atom; (S)-2-cyano-l-{trans-4-[4-(4-chlorophenyl)piperazin-l- 

a compound group in which X is — CO — ^ A is — CH2 — and ylcarbonyl]cyclohexylamino} acctylpyrrolidine; 

is hydrogen atom; (S)-2-cy ano-1 -[trans-4-(cis-2,6 - 

a compound group in which X is — CO — , Ais — CHj — , R^ dimethy lmorpholinocarbonyl)cyclohcxylamino] 

is hydrogen atom and R^ is a cyclic group which may be acetylpyrrolidine; 

substituted; (S)-2-cyano-l-[trans-4-(5-nitro-2-isoindolinylcarbonyl) 

]acetylpyrroIidine; 



a compoimd group in which X is — CO — , A is — CHj — , R* cyclohexylamino^ 

is hydrogen atom and R^ is a substituted amino group; (S)-2-cyano-l 
a compound group in which X is — CO — or — O — and A cyclohexylamino" 



trans -4 -(piper idinocarbonyl) 
acetylpyrrolidine; 



is — S — ; ^5 (S)-2-cyano-l-[trans-4-{4-carbamoylpiperidinocarbonyl) 

a group of compounds in which X is — CO — or — 0 — , A cyclohexylamino]acelylpyrrolidine; 

is — S — and R^ is hydrogen atom; (S)-2-cyano-l-[trans-4-(l-pyrrolidinylcarbonyl) 
a compound group in which X is — CO — , A is — S — and cyclohexylamino]acetylpynolidine; 

R^ is hydrogen atom; (S)-2-cyano-l-[trans-4-(4-cyclopropylcarbonylpiperazin-l- 
a compound group in which X is — CO — , A is — S — ^ R^ 20 ylcarbonyl)cyclohexylamino]acetylpyrrolidine; 

is hydrogen atom and R^ is a cyclic group which may be (S)-2-cyano-l-[trans-4-(4-propionylpiperazin-l-ylcarbonyl) 
substituted; cyclohexylamino]acetylpyrrolidine; 
a compound group in which X is — CO — , Ais — S — , (S)-2-cyano-l-[trans-4-(l-indolinylcarbonyl) 
is hydrogen atom and R^ is a substituted amino group, etc. cyclohexylamino]acetylpyrrolidine; 
may be mentioned. 25 (S)-2-cyano-l-[trans-4-(2,3-dihydro-lH-pyrrolo[3,4-b] 

Also, in each of the above-mentioned compound groups, pyridin-2-ylcarbonyl)cyclohexylamino]acetylpynolidine; 
as a more preferred compound group, a compound group (S)-2-cyano-l-[trans-4-[4-(2-pyrimidinyloxy) 
having the following partial structure: piperidinocarbonyl]cyclohexylamino]acetylpynolidine; 

(S)-2-cy ano- 1 - { trans-4-[4-(5-bromo-2-pyrimidinyloxy ) 

y . ri 30 piperidinocarbonyl]cyclohexylamino} acetylpyrrolidine; 

/ \/ (S)-2-cyano-l-[trans-4-(cis-3,5-dimethyl-4- 

x«"K /^f^ benzylpiperazin-l-ylcarbonyl)cyclohexylamino] 

^ ^ acetylpyrrolidine; 

(S)-2-cyano-l-[trans-4-(4- 
can be mentioned. 35 cyclobexylcarbonylaminopiperidinpcarbonyl) 

Also, among the compounds [I], the following com- cyclohexylaminojacetylpyrrolidine; 
pounds can be mentioned as examples of preferred com- (S)-2-cyano-l-{trans-4-[4-(N-phenylcarbamoyl)piperazin- 
pounds; l-ylcarbonyl]cyclohexylamino}acetylpyrrolidine; 

S)-2-cyano-l-[trans-4-(4-ethoxycarbonylpiperazin-l- 
(S)-2-cyano-l-[trans-4-(5-nitro-2-pyridylamino) 40 ylcarbonyl)cyc!ohexylamino]acetylpyrrolidine; 

cyclohexylamino]acetylpyrrolidine; (S)-2-cyano-l-{trans-4-[4-(2-thienyl)piperidinocarbonyl] 
(S)-2-cyano-l-[trans-4-(5-cyano-2-pyridyloxy) cyclohexylamino}acetylpyrrolidine; 

cyclohexylamino]acetylpyrrolidine; (S)-2-cyano-l-[trans-4-(l,l-dioxoperhydro-l,4-thiazin-4- 
(S)-2-cyano-l-[trans-4-(dimethylaminocarbonyl) ylcarbonyl)cyclohexylamino]acctylpyrrolidine; 

cyclohexylamino)acetylpyrrolidine; 45 (R)-4-cyano-3-[trans-4-(5-nitro-2-pyridyUmino) 

(S)-2-cyano-l - [trans-4-(morpholinocarbonyl) cyclohexylamino]acetylthiazolidine; 

cyclohexylamino]acetylpyrrolidine; (R)-4-cyano-3-[trans-4-(5-cyano-2-pyridyloxy) 
(S)-2-cyano-l-[trans-4-(5-bromo-2-pyrimidinyloxy) cyclohexylamino]acetylthiazolidine; 

cyclohexylamino]acetylpyrrolidine; (R)-4-cyano-3-[trans-4-(dimethylaminocarbonyl) 
(S)-2-cyano-l-[trans-4-(5-pyrimidinylaminocarbonyl) 50 cyclobexylamino]acetylthiazolidine; 

cyclohexylamino]acetylpyrrolidine; (R)-4-cyano-3-[trans-4-(2-isoiDdolinylcarbonyl) 
(S)-2-cyano-l-[trans-4-(N-ethyl-N- cyclohexylamino]acetylthiazolidine; 

methoxyethylamiaocarbonyl)cyclohexylamino] (R)-4-cyano-3-[trans-4-(morpholinocarbonyl) 
acetylpyrrolidine; cyclohexylamino]acetylthiazolidiae; and 

(S)-2-cyano-l-[trans-4-(N-ethyl-N- 55 (R)-4-cyaDO-3-[trans-4-(pyrrolidinylcarbonyl) 

i sopro py 1 a minocarbonyl)cyclobexylamino] cyclohexylaminojacetylthiazolidine. 
acetylpyrrolidine; 

(S)-2-cyano-l-[trans-4-(N-methyl-N-butylaminocarbonyl) The objective compound [I] or a pharmaceutically accept- 

cyclohexylamino]acetylpyrrolidine; able salt thereof of the present invention has superior 

(S)-2-cyano-l-[trans-4-{(S)-2-methoxymethylpyrrolidin-l- 60 inhibitory action on the enzyme activity of DPPIV. They 

ylcaibonyl]cyclohexylamino]acetylpyrrolidine; have superior inhibitory action especially on human DPPIV 

(S)-2-cyano-l-[trans-4-(3-carbamoylpiperidinocarbonyl) In addition, they also exhibit high selectivity with respect to 

cyclohexylaminojacetylpyrrolidine; DPPIV (namely, type IV dipeptidylpeptidase) in various 

(S)-2-cyano-l-[trans-4-(3-nitro-2-pyridylamino) serine proteases (e.g., plasmin, thrombin, 

cyclohexylamino]acetylpyrrolidine; 65 prolylendopeptidase, trypsin and dipeptidylpeptidase H). 

(S)-2-cyano-l-[trans-4-(4-acetylpiperazin-l-ylcarlx)nyl) Also, the objective compound {I] or a pharmaceutically 

cyclobexylaminojacetylpyrrolidine; acceptable salt thereof of the present invention improves 
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insulin secretion response to oral glucose loading by means invention may vary depending on the admmistration 
of its DPPIV inhibitory action. method, age, weight and condition of a patient, and it is 

Thus, the objective compound [I] or a pharmaceutically generally about 0.01 to 300 mg/kg, particularly preferably 
acceptable salt thereof of the present invention is useful as about 0.1 to 30 mg/kg per day. 

prophylactic or therapeutic agents for diseases relating to 5 objective compound [I] of the present invention can 

DPPIV (diseases mediated by DPPIV), that is, diseases prepared according to the following (Process A) and 

which is expected to be alleviated by inhibiting DPPIV (process B), but it is not limited to these processes, 
enzyme activity. . v 

Examples of such diseases include diabetes (e.g., type 1 ^l:TOcess A) 
diabetes and type 2 diabetes), hyperglycemia (such as post- lO The objective compound [I] of the present mvention can 
prandial hyperglycemia), hyperinsulinemia, diabetes com- be prepared by reacting a compound represented by the 
plications (such as renal disorder and neurological disorder), formula [II]: 
obesity, overeating, lipid metabolism disorder (such as 

hyperlipemia including hypertriglyceridemia and others), PI 

autoimmune diseases (sudi as arthritis and rheumatoid is ^, q^^^qq n'^TV 

arthritis), osteoporosis, acquired immunodeficiency syn- \ / 

drome (AIDS) and rejection of transplanted organs and 

tissues. cs 

The objective compound [I] or a pharmaceutically accept- 
able salt thereof of the present invention is particularly 20 

useful as a prophylactic or therapeutic agent of diabetes (and wherein represents a reactive residue and A has the 
particularly type 2 diabetes). same meaning as defined above, 

Also, the compound of the present invention has low ^ compound represented by the formula [III]: 

toxicity, and thus, has a high degree of safety when used as 

a pharmaceutical compound. Also, it also demonstrates 25 pil] 

superior pharmacokinetic characteristics [including bio- . . ri 

availability, in vitro metabolic stability (stability in human ^ / y 

liver homogenates), P450 inhibitory action, protein binding ^ ~ \ / ~ ^ 

capabilities, etc.]. 

The DPPIV inhibitory action of the compound of the 30 
present invention as well as its pharmaceutical efficacy wherein R\ and X have tiie same meanings as defined 
(including anti-hyperglycemia effect and the effect of above 

improving insulin secretion response to glucose loading) ' optionaUy, by making the product into 

based on that act on can be confirmed by known methods or luT o™«t»Ki/Lit 

methods equivalent to those methods (W098/19998; 35 a pharmaceutically acceptable salt. 
WOOO/34241; Hoist, et al.. Diabetes, Vol. 47, pp. As examples of the salt of the compound [III], a salt with 
1663-1670 1998; Augustyns, et al.. Current Medicinal an inorganic acid such as hydrochloride and sulfate or a salt 
Chemistry, Vol. 6, pp. 311-327, 1999; Meester, et al., with an inorganic base such as an alkah metal salt and an 
Immunol. Today, Vol. 20, pp. 367-375, 1999; and, Fleicher, alkaline earth metal salt can be used, 
et al., Immunol. Today, Vol 15, pp. 180-184, 1994). 40 As the reactive residue of Z\ commonly used reactive 
The objective compound [I] of the present invention can residues such as a halogen atom, a lower alkylsulfonyloxy 
be used for a pharmaceutical use either in a free form or in group and an arylsulfonyloxy group can be used, among 
a form of a pharmaceutically accepUble salt. Examples of which the halogen atom is particularly preferred, 
the pharmaceutically acceptable sah of the compound [I] reaction of the compound [II] with the compound 

include an inorganic acid salt such as hydrochloride, sulfate, 45 pn] ^^^q thereof can be carried out in a suitable solvent 
phosphate or hydrobromide, and an organic add salt such as without solvent in the presence or absence of an acid 

acetate, fumarate, oxalate, citrate, methanesulfonate, acceptor. 

benzenesulfonate, tosylate or maleate, etc. In addition, in ^ solvent, any solvents may be suitable as long as it 
case that a compound has a substituent(s) such as caiboxyl adversely affect to the reaction, and, for example, 

group, a salt with a base (for example, an alkali metal salt 50 g^^^oni^rile, methanol, ethanol, isopropyl alcohol, propyl 
such as a sodium salt, a potassium salt, etc., or an alkaline alcohol, acetone, dimethylformamide, dimethyl sulfoxide, 
earth metal salt such as a calcium sah and the like) may be tetrahydrofiiran, ether, dioxane, ethyl acetate, toluene, meth- 
mentioned. ylene chloride, dichloroethane, chloroform or a mixed sol- 

The objective compound [I] or a pharmaceuticaUy accept- ^^^^ solvents can be suitably used, 

ablesaltthereofofthepresentinventio^ 55 ^^^^ ^i,,bly proceeds at 0 to 120« C, particularly 

salt, an adduct, a solvate and a hydrate. ^ ^ / o 

kobjectiv;«,mpo«Dd[I]oraphannaoeuticaUyaccept- at room temperature to 80 C. 
ablesaltthercofof Ihepresent inventioD can be administered As the acid acceptor an morgamc base (for examp e 
orally or parcnterally and used as commonly used pharma- alkaU metal hydride such as sodium hydride alkah metal 
ceutical preparations such as a tablet, gramile, capsule, 60 carbonate such as sodium carbonate and po assium 
powder, injection solution and inhalant For example, the carbonate, alkali meul alkoxide such as sodium methoxide 
compound of the present invention can be used with an alkali metal such as sodium, and alkah metal hydioxide such 
excipient or a diluent acceptable for general pharmaceuticals as sodium hydroxide and potassium hydroxide etc.) or an 
such as a binder, disintegrator, extender, filler and lubricant. organic base (for example, triethylamine. 
to form a preparation according to the usual method. 65 diisopropylethylamme N-methylmorphohne. pyridine. 

Hie administration dose of the objective compound [I] or dimethylanihne, dunethyhimmopyridme, etc.) can be suit- 
a pharmaceutically acceptable salt thereof of the present ably used. 
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(Process B) The reaction of the compound [IV] or a salt thereof with 

In addition, among the objective compound [I] of the the compound [V] or a salt thereof can be carried out in a 

present invention, suiuble solvent or without solvent in the presence or 

the compound represented by the formula p-a]: absence of a condensitig agent. 

. . ^ As the solvent, any solvents may be suitable as long as it 
does not adversely affect to the reaction, and, for example, 

i V acetonitrile, methanol, ethanol, isopropyl alcohol, propyl 

/ CH2— CO alcohol, acetone, dimethylformamide, tetrahydrofuran, 

\ / \ I ether, dioxane, ethyl acetate, toluene, methylene chloride, 

) dichloroethane, chloroform or a mixed solvent of these 

CN solvents can be suitably used. 

This reaction suitably proceeds at 0 to 120" C, particu- 
wherein R^^ represents (1) a monocyclic, bicyclic or larly at room temperature to 80* C. 

tricyclic nitrogen-containing heterocyclic group which 15 por the condensing agent, O-bcnzotriazol-1 -yl-N,N,N' J^I'- 
may be substituted or (2) an amino group which may be ictramethyluroniumhexafluorophosphate. DCC 
substituted, and represented by the formula: (dicyclohexylcarbodiimide), EDC (l-ethyl.3.(3. 

dimethylaminopropyI)carbodiimide), chloroformates (for 
**\ example, ethyl chloioformate and isobutyl chlorofonnate) 

/ and carbonyldiimidazole can be suitably used. 

/ Also, for promoting the reaction, additives such as base 

(sodium carbonate, sodium hydrogencarbonate, 
triethylamine, pyridine, 4-dimethylaminopyridine, 
and and A have the same meanings as defined above. diisopropylethylamine. U^iazabicyclo[5.4.0]undec-7-enc, 
can be piepared by reacting a comi»und tepresented by e^.). l-hydroxybenzolnazok, 1-hydroxysuccuumide, etc. 
the formula [IV]: ^ added to the above condensing agents. 

The subsequent removal of the protective group (R^*) for 
[IV] the amino group of the compound [VI] can be carried out 
/ V P ^ according to the conventional method, and it can be carried 

Hooc— / — CH2— CO — N A out, for example, in a suitable solvent or without solvent by 

\ / I ^ \ / an acid treatment, base treatment or catalytic reduction. 

/ As the solvent, any solvents may be suitable as long as it 

35 does not adversely affect to the reaction, and, for example, 
methanol, ethanol, isopropyl alcohol, propyl alcohol, 
wherein R"* represents a protective group for an amino dioxane, methylene chloride, chloroform, dichloroethane, 
group, and R^ and A have the same meanings as deEned gther, tetrahydrofuran, ethyl acetate, toluene or a mixed 

above, . , , solvent of these solvents can be suitably used, 

or a salt thereof with the compound represented by the ^„ ... , ' _ 

formula [V]: reacuon suitably proceeds at -78 to 80 C, particu- 

larly at 0® C. to room temperature. 
, , , . . , ^ . As the acid, an inorganic acid such as hydrochloric acid, 

fo™2rVlT " ' ««»P°'™' «P««e°ted by the ^^^j^ ^ 

^ ^' trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonic 

acid, etc. can be suitably used. 

/ V As the base, an inorganic base (for example, alkali metal 

r2i_oq / CH2— CO n'^^^a hydride such as sodium hydride, etc., alkali metal carbonate 

\ / I \ / such as sodium carbonate, potassium carbonate, etc., alkali 

^ J so metal alkoxide such as sodium methoxide, etc., alkali metal 

CN such as sodium, etc., and alkali metal hydroxide such as 

sodium hydroxide, potassium hydroxide, etc.) or an organic 
wherein R\ R\ R^^ and A have the same meanings as exaniple, triethylamine, diisopropylethylamine, 

defined above morpholine, N-methylmorpholine, pyridine, piperidme, 

or a salt thereof, and by removing the protective group for dimethylaniline, dimethylaminopyridine, etc.) can be suit- 
the amino group (R^) from the product, and optionally, by ably used. 

making the product into a pharmaceutically acceptable salt. catalytic reduction can be carried out by suitably 

As examples of salts of the compounds [IV] to [VI], a salt ^sing palladium-carbon, paUadium hydroxide-carbon, plati- 
with an inorganic acid such as hydrochloride and sulfate, or ^^ide or Raney nickel under hydrogen atmosphere, 

a sah with an inorganic base such as an alkali metal salt and . , rwTi r . .... • 

an alkaline earth metal salt can be used. tH] of the present invenUon can be 

As the protective group for the amino group of R\ any of prep^ted, for example^ according to the rnethod described m 
the commonly used protective groups for the amino group International Patent Publications Nos. WO 98/19998, WO 
such as t-butoxycarbonyl group, benzyloxycarbonyl group, 00/34241, Reference Examples (Reference Example 1 or 2) 
trifluoroacetyl group, chloroacetyl group, 65 mentioned below and the like. 

9-fluorenylmethyloxycaibonyl group, etc. <:an be suitably For example, the compound [II] can be obtained by 
used. reacting a compound represented by the formula [10]: 
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For example, the compound [III] in which X is — CO— 
and is a group represented by the formula: 



\ 



' ( r 

com.2 \ / 

** 

wherein A has the same meaning as defined above, 
with a compound represented by the formula [11]: lo ^an be produced by reacting a compound represented by the 

wherein 7? and 7? represent reactive residues which may ^ 

be the same or different, 15 / \/ 

in the presence of an acid acceptor (for example, V C / NHa 

triethylamine) to obtain a compound represented by the \ / 

formula [12]: 

wherem represents — COOH and has the same 
^12] 20 meaning as defined above, 
^2_CH2— CO— n'^^a an amino group-protected material thereof or a salt thereof 

with a compound represented by the formula 16): 

[16] 



CONH2 




^ wherein R^^ represents (1) a monocycUc, bicyclic or 
u • A^f^^^A tricyclic nitrogen-containing heterocyclic group which 

wherein and A have the same meamngs as defined '^^Jbesubstitoted or (2) an amino group which may be 

J L J ♦ , substituted, represented by the formula: 

and treating the product with a dehydrating agent (for suDSiuuiea, repreacm jr 

example, phosphorous oxychloride, trifluoroacetic 3^ 

anhydride, etc.) according to the conventional method. y' 

As the reactive residue of or Z^. the same reactive / \^ 

residue commonly used as in the above Z^ can be suitably ; y 

used. 

The sUrting material [III] can be prepared, for example, 3^ 
by the same method as described in Reference Examples . . . ^ 

(Reference Examples 3 to 14) mentioned below. and forms a cyclic or straight amine together with hydro- 

F6r example, the compound [HI] in which X is —N(R^)— gen atom, 

or — O— can be prepared by reacting a compound repre- or a salt thereof, in the presence of a condensing agent 
sented by the formula [13]: 40 (l-ethyl-3-{3-dimethylaminopropyl)caibodiimide, etc.) and, 

if necessary, by removing the protective group for the amino 
113] group according to the conventional method. 

Or else, the compound [III] in which X is —CO— can be 
' obtained by reacting a compound represented by the formula 

45 [17]: 

[17] 

wherein V represents — NH(R^)— or hydroxy group, > v R» 

and R* and R^ have the same meamngs as defined z^— OC ( V-NH2 

above, 50 \ / 

an amino group-protected material thereof or a salt thereof 

with a compound represented by the formula [14]: - a di th-» 

wherein Z' represents a reactive residue and R has the 
R*— t^^J same meaning as defined above, 

^ 1,2 u .u « an amino group-protected material thereof or a salt thereof 
wherein Z^ represents a reactive residue and R has the 55 ^ compound represented by the formula [18]: 
same meaning as defined above, ^ r 

in the presence or absence of an acid acceptor (for example, R 

sodium hydride, potassium carbonale, etc.). and. if 60 '"''^'"S as defined above^ 

necessary by removing the protective group for the amino in the presence of a paUadium catalyst (for example. 
Srou^^rfiig toTte «,nventional mfthod. dichlorobis(triphenylphosphme)paUadjum.^a). 
^Trjrote^ve group for the amino group, any of the As the protective group for the "-"^^^frP; "^"^'5*4 
s.^:pJ<.ve^^»cSmmonlyusedasintheaboveR^ rbeS^SrasT'^e^ eT^^ S 1 
'^^A^thrittiv^idue of Z^ the same reacUve residues same reactive residues commonly used as in the above 
commonly used as in the above Z» can be suitd)ly used. can be suitably used. 
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Or else, the compoimd [III] in which X is — N(R') — can 
be prepared by reacting the compound repiesented by the 
formula [19]: 



20 

-continued 



(19] 5 




NH2 



10 



wherein has the same meaning as defined above, 

an amino group-protected material thereof or a salt thereof 
with the compound represented by the formula [20]: 




IS 



O 



wherein represents — N(R^)H and has the same 
meaning as defined above, 

in the presence of a reducing agent (sodium 
triaceloxyborohydride, etc) and, if necessary, by removing 
the protective group for the amino group according to the 
conventional method. 

As the protective group for the amino group, any of the 
same protective groups commonly used as in the above R^ 
can be suitably used. 

The starting materials [10] to [20] can be prepared accord- 
ing to known methods or in the same manner as described 
in Reference Examples mentioned below. 

In order to obtain a trans form of the starting material [III] 
taking a cyclohexane ring as a standard plane, each trans 
form of the starting cyclohexane compounds (the com- 
pounds [13], [15], [17], etc.) may be used. 

Also, the starting material [IV] can be prepared, for 
example, in the same manner as in the process described in 
Example (Example 3-1, (1) to (3)) mentioned below or in 
accordance with these processes, as shown in the following 
figure. (In the figure, represents a reactive residue, R"* 
represents a protective group for an amino group and other 
symbols have the same meanings as defined above.) 

As the reactive residue of Z*^, the same reactive residues 
commonly used as in the above Z^ can be suitably used. 



O 

O 

R» ^\^N--^ 



[Compound IV] 

The compound {I] of the present invention or its starting 
material prepared according to the above is isolated in a &ee 
form or as a salt thereof, and purified. The salt can be 
prepared by subjecting to the salt-forming treatment con- 
ventionally used. 

Isolation and purification can be carried out by applying 
the usual chemical operations such as extraction, 
concentration, crystallization, filtration, recrystallization, 
various kinds of chromatographies and the like. 

In the compound of the present invention, optical isomers 
such as racemic isomers, optically active isomers, 
diastereomers, etc. can be present alone or as mixtures 
thereof. A stereocbemically pure isomer can be derived by 
using a stereocbemically pure starting material or by sepa- 
rating an optical isomer according to the general separation 
process for racemic resolution. Also, diastereomeric mix- 
tures can be separated according to the conventional 
method, for example, fractional crystallization or by chro- 
matography. 

EXAMPLES 

The present invention will be described in detail by 
referring to the following Examples but these Examples do 
not intend to limit the present invention. 

Example la-1 

50 A acetonitrile-methanol solution containing 100 mg of 
'(S)-l-bromoacetyl-2-cyanopyrrolidine (Reference Example 
1 mentioned below) and 327 mg of N-(5-nitro-2-pyridyl)- 
trans-l,4-cyclohexanediamine (Reference Example 3-1 
mentioned below) was stirred at room temperature for 15 

55 hours. Water was added to the reaction mixture and the 
mixture was extracted with chloroform. After the extract was 
dried over sodium sulfate, the solvent was removed under 
reduced pressure. The residue was purified by diol column 
chromatography (solvent: 0 to 10% methanol-chloroform) 

60 to obtain an oily product. The oily product was dissolved in 
0.5 ml of ethyl acctate-0.5 ml of chloroform, and then, 1.0 
ml of 2N hydrochloric acid-ether and 2 ml of ether were 
successively added thereto. Precipitates were collected by 
filtration and washed with ether to obtain {S)-2-cyano-l- 

65 [trans-4-(5-nitro-2-pyridylamino)cyclohexylamino] 
aoetylpyrrolidine.dihydfochloride {Example la-1 in Table 
la). 
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Examples la-2 to ld-152 
Using (S)-l-bromoacetyl-2-cyanopyrrolidme and corre- 
sponding starting materials, they were treated in the same 
manner as in Example la-1, compounds of Tables la to Id 5 
shown below (Examples la-2 to la-89, lb-1 to lb-71, lc-1 
to lc-52 and ld-1 to 152) were obtained. Incidentally, the 
corresponding starting materials were obtained by the simi- 
lar method as described in Reference Examples mentioned 
below, by known methods or by a method in combination of 
these methods. 

Provided that the compound of Example ld-77 was 
obtained by using trans-4-(l-piperazinylcarbonyl) 
cyclohexylamine as a starting material. 

Also, the compound of Example lc.39 (namely, (S)-2- 
cyano-l-{trans-4.[(N-carboxymethyl-N-methylamino) 

carbonyl]- 

cyclohexylaminojacetylpyrrolidine.hydrochloride) was 
obtained by treating the compound of Example lc-38 
(namely, (S)-2-cyano-l-{trans-4-[(N-tert- 
butoxycarbonylmethyl-N-methylamino)carbonyl] 
cyclohexylamino}acetylpyrrolidine) with trifluoroacetic 
add, followed by treating with hydrochloric acid. 

Also, the compound of the Example ld-14 (namely, 
(S)-2-cyano-l-[trans-4-(l-piperazinylcarbonyl) 
cyclohexylamino]acetylpyrrolidine.dihydrochloride) was 
obtained by treating a free form of the compound of 
Example ld-70 ((S)-2-cyano-l-[trans-4-(4- 
benzyloxycarbonyl-l-pipcrazinylcarbonyl) 
cyclohexylamino]acetylpyrrolidine) with trimethylsilyl 
iodide. 
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Examples 2-1 and 2-2 

(1) A mixture of 600 mg of 4-tert-butoxycarbonylamino- 
4-methylcyclohexanone (the compound of Reference 
Example 6-1, (3)), 783 mg of sodium triacetoxyborohydride, 40 
343 mg of 3-cyanoaniline, 159 mg of acetic acid and 6 ml 
of dichloroethanc was stirred at room temperature for 16 
hours. The mixture was diluted with an aqueous saturated 
sodium hydrogencaibonate solution and then extraaed with 



chloroform. The extract was dried over anhydrous sodium 
sulfate and the solvent was removed under reduced pressure. 
The residue was purified by silica gel column chromatog- 
raphy (solvent: hexane-ethyl acetate (4:1) to (1:1)) to obtain 
304 mg of N-tert-butoxycarbonyl-l-methyl-c-4-(3-cyano- 
phenylamino)-r-l-cyclohexylamine and 292 mg of N-tcrt- 
butoxycarbonyl-l-methyl-t-4-(3-cyano-phenylamino)-r-l- 

cyclohexylamine. 

(2) 243 mg of N-tert-butoxycarbonyl-l-methyl-c-4-(3- 
cyanophenylanuno)-r-l-cyclohexylamine obtained in the 
above (1) was stirred in a mixture of 2 ml of 4N hydrochloric 
acid/dioxane and 2 ml of ethanol at room temperature for 15 
hours. 

After the reaction mixture was concentrated, to the resi- 
due were added 320 mg of (S)-l-bromoacetyl-2- 
cyanopyrrolidine, 0.6 ml of triethylamine, 3.5 ml of aceto- 
nitrile and 1 ml of methanol and the mixture was stirred at 
20 room temperature for 15 hours. The mixture was diluted 
with an aqueous saturated sodium hydrogencarbonate solu- 
tion and extracted with chloroform. The extract was dried 
over anhydrous sodium sulfate and the solvent was removed 
under reduced pressure. The residue was purified by silica 
gel column chromatography (solvent: cWoroform-methanol 
(50:1)) to obtain 154 mg of the compound, which was then 
treated with hydrochloric acid to yield (S)-2-cyano-l-[l- 
methyl-c-4-(3-cyano-phcnylamino)-r-l-cyclohexylamino] 
30 acetylpyrrolidine.dihydrochloride (Table 2: Example 2-1). 
(3) Using N-tert-butoxycarbonyl-l-methyl-t-4-(3- 
cyanophenylamino)-r-l-cyclohexylamine obtained in the 
above (1), it was treated in the same manner as in (2), 
(s)-2-cyano-l-[l-methyl-c-4.(3-cyano-phenylamino)-r-l- 
cyclohexylaminojacetylpyrrolidine.dihydrochloride 
(Example 2-2 in Table 2) was obtained. 
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Examples 2-3 to 2-8 

Using corresponding starting materials, they were treated 
in the same manner as in Examples 2-1 to 2-2, compounds 
of Examples 2-3 to 2-8 shown in Table 2 were obtained. 

Example 3-1 




.OH 



(1) 



H^C 




(2) 



Boc O 



^ ^^^^^ 

o 

1« 
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O ril ^ ^ 
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Example 3-1 



(1) In water was dissolved 5.0 g of trans-4- solvent was removed under reduced pressure, The residue 
ethoxycarbonylcyclohexylamine.dihydrochloride, and after is was dissolved in 3 ml of acetonitrile, and 1 ml of an 
the solution was made basic by adding potassium caibonate, acetonitrile solution of 118 mg of trimethylsilyl iodide was 
the solution was extracted with chloroform. The extract was added dropwise to the solution under ioe-cooling, and the 
washed with brine, dried over anhydrous sodium sulfate, and mixture was stirred at room temperature for 30 minutes. To 
the solvent was removed under reiduced pressure. A mixture the reaction mixture were added methanol and water, and 
of the residue, 5. 1 g of p-toluensulfonic acid monohydrate 20 ^^^^ stirring for a while, the mixture was neutralized with an 
and 50 ml of allyl alcohol was refiuxed for 48 hours. The aqueous saturated sodium hydrogencarbonate solution, and 
reaction mixture was concentrated, and then, diluted with then, extracted with chloroform. The extract was washed 
chloroform. The chloroform solution was washed with an with an aqueous saturated sodium hydrogencarbonate 
aqueous potassium carbonate solution, water and brine, solution, water and brine, dried over anhydrous sodium 
dried over anhydrous sodium sulfate, and concentrated 25 sulfate, and then, the solvent was removed under reduced 
under reduced pressure. The residue was purified by silica pressure. The residue was purified by diol chromatography 
gel flash column chromatography (solvent: chloroform- (solvent: chloroform) to obtain an oily product. The oily 
methanol-aqueous ammonia (500:10:1)) to obtain 3.29 g of product was dissolved in 1 ml of ethyl acetate, and then, 0.5 
trans-4-(2-propenyloxycarbonyl)cyclobexylamine. ml of IN hydrochloric acid-ether followed by 2 ml of ether 

(2) A mixture of 507 mg of the compound obtained in the 30 were added thereto, and precipitates were washed with ether 
above (1), 400 mg of (S)-l-bromoacetyl-2- to obtain 106 mg of (S)-2-cyano-l-[trans-4-(2- 
cyanopyrrolidine, 714 mg of N,N-diisopropylethylamine pyridylmetbylaminocarbonyl)cyclohexylamino] 
and 4 ml of acetonitrile was stirred at 50* C. for 12 hours. acetylpyrrolidine.dihydrochloride (Example 3-1 in Table 3). 
After cooling to room temperature, 476 mg of N,N- Examples 3-2 to 3-12 
diisopropylethylamine, followed by 4 ml of acetonitrile 35 ^ , 

solution containing 803 mg of di-tert-butyldicarbonate were J^"^ compounds of Examples 3-2 to 3-12 in Table 3 were 

added to the reaction mixture, and the mbcture was stirred at ^^^^ manner as in Example 3-1 (4), using 

room temperature for 3 hours. After the reaction mixture was (S)j2-cyano-l.(N-tert-butoxycarbonyl-trans-4- 

concentrated, the concentrate was diluted with ethyl acetate. carboxycyclohexylamino)acctylp^^^ (the compound 

The ethyl acetate solution was washed with an aqueous 10% 40 above Example 3-1 (3)) and the corresponding 

citric acid solution, water and brine, dried over anhydrous starting matenals. 

sodium sulfate, and concentrated under reduced pressure. Examples 4-1. to 4-32 

The residue was purified by silica gel fl^^ ^ ^^^^-^^ 2 ml of acetonitrile-l ml of methanol 

(solvent: chloroform-methanol (100:1)) to obtain 658 mg of containing 100 mg of (R)-3-chloroacetyl-4- 

(S)-2-cyano-l-[N-tert-butoxycarbonyl.trans-4-(2- 45 cyanothiazoUdine (the compound of Reference Example 2 

propenyloxycarbonyl)cyclohexylammo]acetylpyrrohdme. mentioned below) and 372 mg of N^5-nitro-2-pyridyl)- 

(3) A mixture of 600 mg of the compound obtamed m the trans-l ,4-cyclohexanediamine was stirred at room tempera- 
above (2), 165 mg of tetrakis(triphenylphosphine)palladium, fo^ 15 hours. Water was added to the reaction mbcture 
271 mg of ammonium formate and 6 ml of dioxane was and the mixture was extracted with chloroform. After the 
stirred at 50^ C. for 1 hour. After cooling, the reaction 50 extract was dried over anhydrous sodium sulfate, the solvent 
mixture was poured into water and extracted with chloro- ^as removed under reduced pressure. The residue was 
form. The extract was washed with brine, dried over anhy- purified by diol column chromatography (solvent: 0 to 5% 
drous sodium sulfate, and then, the solvent was removed methanol-chloroform) to obtain an oily product. The oily 
under reduced pressure. The residue was purified by silica product was dissolved in 0.5 ml of ethyl acelate-05 ml of 
gel flash chromatography (solvent: chloroform-methanol 55 chloroform, and 1.0 ml of 2N hydrochloric acid-ether was 
(50:1)) to obtain 394 mg of (S)-2-cyano-l-(N-tert- added thereto, followed by 2 ml of ether. Precipitates were 
butoxycarbonyltrans-4-carboxycyclohexylamino) collected by filtration and washed with ether to obtain 173 
acctylpyrrohdme. jng of (R)-4-cyano-3-[trans-4-(5.nitro-2-pyridylamino) 

(4) Asolutionof2 ml N,N-dimethylformamide containing cyclohexylamino]acetyllhiazolidine.dihydrochloride 
150 mg of the compound obtained in the above (3), 64 mg 60 (Example 4-1 in Table 4). 

of 2-aminomethylpyridine, 114 mg of l-ethyl-3-(3- Also, the compounds of Examples 4-2 to 4-32 in Table 4 

diraethylaminopropyO-carbodiimide and 80 mg of were obtained in the same manner as mentioned above, 

l-hydroxybenzotriazole was stirred at room temperature for ugjpg the corresponding starting materials. 
24 hours. An aqueous saturated sodium hydrogencarbonate 

solution was added to the reaction mixture and the mixture 65 Reference Example 1 

was extracted with chloroform. The extract was washed with According to the process described in the literature (WO 

brine and dried over anhydrous sodium sulfate and the 98/19998), ^)-l-bromoacetyl-2-cyanopyrrolidine was 
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obtained by reacting L-prolineamide (commerciaUy avail- 2^hloro-3-mtro-pyridine 1-oxide and 700 mg of dimethy- 
able product) and bromoacetyl bromide, followed by dehy- laminopyridine was refluxed under argon atmosphere for 2 
dration. hours. 

After cooling, the reaction solution was concentrated 
Reference Example 2 5 ^^^^ ^^^^^ pressure, the residue was dissolved in 

L-thioprolineamide hydrochloride was synthesized chloroform, washed with water, dried over anhydrous 
according to the process described in the literature sodium sulfate, and then, the solvent was removed under 
(Ashworth et. al., Bioorg. Med. Chem. Lett., Vol. 6, pp. reduced pressure. The obtained residue was purified by silica 
2745-2748, 1996). 2.36 ml of chloroacetyl chloride was lo gel flash column chromatography (solvent: chloroform- 
added to a solution of 150 ml of dichloromethane containing methanol (30:1)) to obtain red powder. The resulting com- 
5.00 g of L-thioprolineamide hydrochloride thus obtained pound was dissolved in 5 mL of trifluoroacetic acid and the 
and 8.67 ml of triethylamine under ice-cooling, and the solution was stirred at room temperature for 3 hours. After 
mixture was stirred at the same temperature for 1 hour. To the soWent was removed under reduced pressure, the residue 
the reaction mixture was added a dichloromethane solution vvas purified by silica gel flash column chromatography 
containing 4.8 ml of pyridine and 8.4 ml of trifluoroacetic (solvent: aqueous ammonia-samrated chloroform-methanol 
anhydride, and the mixture was further stirred at room (10:1)) to obtain 110 mg of N-(3-nitropyridine-l-oxid-2-yl)- 
temperature for 1 hour. The reaction mixture was washed trans-l,4-cyclohexanediamine (Reference Example 3-45 in 
with an aqueous 10% HQ solution and water, dried over jo Table 5). 

anhydrous magnesium sulfate, filtered and concentrated p^^^ compounds of Examples 3-46 to 3-47 in Table 
under reduced pressure, and subsequently, the residue was 5 ^gj^ obtained in the same manner as mentioned above, 
crystallized from ether to obtain 4.82 g of (R)-3- using corresponding starting materials. 
chloroacetyl-4-cyanothiazolidine as yellow-brownish crys- 
tals. 25 Reference Examples 3-48 to 3-49 

, ^ ^ - In the mixed solvent of 5 ml of ethanol and 4 ml of 
Reference Examples 3-1 to 3-40 tetrahydrofuran were dissolved 168 mg of N-tert- 
A solution of 5-nitro-2-chIoropyridine (2.50 g) and trans- butoxycarbonyl-trans-4-[(6-chloro-3-pyridazinyl)amino] 
1,4-cyclohexanediamine (5.40 g) in ethanol (15 ml)- 30 cyclohexylamine (Reference Example 3-46) and 0.5 ml of 
tetrahydrofuran (10 ml) was stined al room temperature for triethylamine. To the solution was added 50 mg of 10% 
5 days. The precipitates were removed by filtration and the palladium carbon and the mixture was stinred under hydro- 
filtrate was concentrated under reduced pressure. The resi- gen atmosphere with normal pressure at room temperature 
due was purified by silica gel column chromatography for 1 day. After the catalyst was removed by filtration, the 
(solvent: chloroform-methanol-concentrated aqueous ^ solvent was removed, and the residue was stirred in 2 ml of 
ammonia (20:4:1)) and crystallized from ethyl acetate to trifluoroacetic acid for 3 hours. The solvent was removed, an 
obtain N-(5-nilro-2-pyridyl)-trans-l,4-cyclohexanediamine aqueous 10% sodium hydroxide solution was added to the 
(Reference Example 3-1 in Table 5). residue, the mixture was extracted with chloroform and 
Also, the compounds of Examples 3-2 to 3-40 in Table 5 40 dried over anhydrous sodium sulfate. SubsequenUy, the 
were obtained in the same manner as mentioned above, solvent was removed under reduced pressure to obUm 61 
using the corresponding starting materials. mg of trans-4.(pyridazin.3-ylamino)cyclohexylamine 

(Reference Example 3-48 in Table 5). 

Reference Examples 3-41 to 3-44 ^^^^ compound of Example 3-49 in Table 5 was 

A NN-dimethylacetamide (30 ml) solution containing obtained by treating the corresponding starting material 

4.nitrofluorobenzcne (1.69 g) and trans-1,4- (Reference Example 3-47) in the same manner as mentioned 

cyclohexanediamine (4.1 g) was stirred at 144** C. for 3 above. 

days.AftercooUng,anaqueoussaturatedpolassiumcarbon- R^t^ttnct Examples 3-50 lo 3-58 
ate solution was added to the reaction soIuUon, and the 

reaction mixture was extracted with ethyl acetate. The Also, the compounds of Examples 3-50 to 3-58 in Table 

extract was dried over anhydrous potassium carbonate, and 5 were obtained in the' same manner as in Reference 

then, the solvent was removed under reduced pressure. The Example 9-50 or Reference Example 9-55. 

residue was purific^ by silica gel flash column chroma^^^^^^^ ^^^^ 

raphy (solvent: chloroform-methanol-ammonia (90:10:1)), '^^^ ^ 

and the solvent was removed to obtain trans-N-(4- Ethyl 4-chloro-2-phenyl-5-pyrimidinecarboxylate and 

nitrophenyl>l,4-cyclohexanediamine (Reference Example N-tert-butoxycarbonyl-trans-l,4.cyclohexanediamine were 

3-41 in Table 5) (2.31 g). reacted in ethanol in the presence of dimethylaminopyridine 

Also, the compounds of Examples 3-42 to 3-44 in Table in the same manner as in Reference Example 3-49 to obtain 

5 were obUined in the same manner as mentioned above, N-tert-butoxycarbonyl-trans-4-(5-cthoxycarbonyl-2- 

using the corresponding starting materials. phenyl-4-pyrimidinylamino)cyclohexylamme. 

The compound was treated in the same manner as m 

Reference Examples 3-45 to 3-47 Reference Example 9-56 (1) and (2) to obtain trans-4-(5- 

25 mL of an ethanol solution containing 1.23 g of N-terl- morpholinocarbony l-2-pheny l-4-pyrimidiny lamino) 

buloxycarbonyl-lrans-l,4-cyclohexanediaminc, 1.0 g of cyclohexylamine (Reference 3-59 m Table 5). 
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Reference Example 4 
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(1) To 150 ml of a tetrabydrofuran suspension containing 
10 g of trans-4-aminocyclohexanol was added 15ml of 
triethylamine, 50 ml of a tetrahydrofuran solution containing 
2-chloro-5-nitropyridine was further added thereto under 
ice-cooling, and then, the mixture was stirred at room 
temperature for 18 hours. Water was added to the reaction 
mixture and the mixture was extracted with chloroform. The 



Reference Examples 5-1 to 5-6 
(1) In 600 mL of dimethylformamide were suspended 
60.0 g of trans-4-tert-butoxycarbonylaminocyclohexyl 
methanesulfonate and 20.1 g of sodium azide and the 
suspension was stirred at 90^ C. for 6 hours. The reaction 
mixture was poured into water and extracted with ethyl 
acetate. The extract was washed with water and brine, dried 
over anhydrous sodium sulfate, and then, the solvent was 



extractwaswashed with brine,dried over anhydroussodium 1° "'"^^^"^ "^^^^^^ P^^^^'^ ^^^^^ ^^'^ 8 



sulfate, and the solvent was removed under reduced pres- 
sure. The residue was purified by silica gel flash column 
chromatography (solvent: ethyl acetate-hexanc (2:1)) to 
obtain 8.52 g of trans-4-(5-nitro-2-pyridylamino) ^5 
cyclohexanol. 

(2) To 10 ml of a dichloromethane solution containing 1.0 
g of the compound obtained in the above (1) was added 1.8 
ml of triethylamine, 0.65 ml of methanesulfonyl chloride 



azide-N-(tert-butoxycaibonyl)cyclohexylamine. 

(2) In 8 mLof tetrahydrofuran were suspended 500 mg of 
the compound obtained in the above (1) and 100 mg of 
palladium-carbon (wet) and the suspension was vigorously 
stirred under hydrogen atmosphere at room temperature for 
1.5 hours. During the course, hydrogen in the system was 
replaced twice. The insolubles were removed by filtration, 
and the filtrate was concentrated under reduced pressure. 



t-u J J j.u'-..* A • r 20 The residue was purified by silica gel chromatc^raphy 

was further added thereto under ice-cooling, and the mixture " , / . , ^^^^x r ,, , . 



was stirred for 1 hour. An aqueous saturated sodium bicar- 
bonate solution was added to the reaction mixture and the 
mixture was extracted with chloroform. The extract was 



(solvent: chloroform-melhanol (20:1), followed by 
chloroform-methanol- aqueous ammonia (100:10:1)) to 
obtain 395 mg of N-tert-butoxycarbonyl-cis-1,4- 



washed with water and brine, dried over anhydrous sodium 25 cyclohexanediamme. 



sulfate, and then, the solvent was removed under reduced 
pressure. 1.37 g of sodium azide was added to a solution of 
the residue dissolved in 10 ml of dimethylformamide and the 
mixture was stirred at 50** C. for 3 days. After cooling, an 



(3) A suspension comprising 10 mL of 2-propanol, 2.0 g 
of the compound obtained in the above (2), 1.63 g of 
2-chloro-3-nitropyridine and 1.95 mL of diisopropylethy- 
lamine was stirred at 80^ C. for 1 day. After the reaction 



aqueous saturated sodium bicarbonate solution was added to mixture was concentrated under reduced pressure, water was 

added thereto and the mixture was extracted with ethyl 
acetate. The extract was washed with brine, dried over 



the reaction mixture and the mixture was extracted with 
ethyl acetate. The extract was washed with water and brine, 
dried over sodium sulfate, and then, the solvent was 
removed under reduced pressure. The residue was purified 35 
by silica gel flash column chromatography (solvent: ethyl 
acetate-hexane (1:5)) to obtain 758 mg of cis-4-azide-N-(5- 
nitro-2-pyridy l)cyclohexylamine . 

(3) A solution comprising 10 ml of tetrahydrofuran-1 ml 
of water, containing 640 mg of the compound obtained in the 
above (2) and 704 mg of triphenylphosphine was stirred at 
room temperature for 2 days. The reaction mixture was 
concentrated, and the residue was purified by silica gel flash 
column chromatography (solvent: ethyl acetate-methanol 45 
(10:1)) to obtain 531 mg of N-(5-nitro-2-pyridyl)-cis-l,4- 
cyclohexanediamine (the compound of Reference Example 
4 in Table 5). 



anhydrous sodium sulfate, and then, the solvent was 
removed under reduced pressure. The residue was purified 
by silica gel chromatography (solvent: chloroform, followed 
by chloroform -ethyl acetate (7:1)). To a suspension of the 
resultant compound in ethanol was added hydrochloric 
acid-dioxane, the mixture was stirred at room temperature 
40 for 18 hours, and the precipitates were collected by filtration 
to obtain 2.15 g of N-(3-nitro-2-pyridyl)-cis-l,4- 
cyclohexanediamine dihydrochloride (Reference Example 
5-1 in Table 5). 

Also, the compounds of Reference Examples 5-2 to 5-6 in 
Table 5 were obtained in the same manner as mentioned 
above, using the corresponding starting materials. 

Reference Example 6-1 




CH3 




^Boc 



Compound (1) 



Compound (2) 



Compound (3) 
Boc:tert>buU)xycarbonyl group 



(4) 
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Compound (6) 



(1) According to the process described in the literature of methylene chloride was surred at room temperature to 
(JP83.118577). methyl l,4.dioxaspiro[4.5]decan-8- hours. The mixture was diluted with an aqueous saturated 
carboxylate was reacted with methyl iodide in the presence sodium hydrogencaibonate solution and extracted with ethyl 
of LDA (lithium diisopropylamide) to obtain methyl acetate. The exUact was washed with water and bnne, dned 
8-methyl-l,4-dioxaspiro[4.5]dccan-8-cafboxylate (the com- 25 over anhydrous sodium sulfate, and the solvent was 
pound (1) of the above figure). (The starting materials were removed under reduced pressure. To a solution of the 
synthesized according to the process described in the litera- resulting compound in 15 mL of methanol was added 3.32 
ture by Rosemmund et al. (Chcm. Ben, 1975, Vbl. 108, pp. g p.toluenesulfonic add hydrate, followed by 160 mL of 
1871-1895) and the literature by Black et al. (Synthesis, ^j^j^j -fhe precipitates were collected by filtration, washed 
1981, p. 829).) 30 with ether and dried to obtain 7.49 g of N-benzyl-t-4-tert. 

(2) A mixture of 3.80 g of the compound obtained in the butoxycarbonylamino-4-methyl-r-l-cyclohexylamine.p- 
above (1), 3.55 g of sodium hydroxide, 16 mL of methanol loluenesulfonate (the compound (4) of the above figure), 
and 25 mL of water was refiuxed for 2 hours. The reaction ^ mbcture comprising 16.63 g of the compound 
mixture was ice-cooled, adjusted its pH to 5 by 2N hydro- obtained in the above (4), 5.0 g of 10% paUadium-carbon 
chloric acid and an aqueous 10% citric acid solution, and 35 ^ methanol was stirred under hydrogen atmo- 
extracted with ethyl acetate. The extract was washed with ^^^^^j^ (i atm) for 24 hours. 10% palladium-carbon was 
water and brine, dried over anhydrous sodium sulfate and removed by filtration and the filtrate was concentrated. The 
the solvent was removed under reduced pressure to obtain resulting residue was dissolved in a mixture of 50 mL of an 
3.46 g of 8-methyH,4-dioxaspiro[4.5]decan-8-caiboxylic aqueous 10% sodium hydroxide solution and 300 mL of 
acid (the compound (2) of the above figure). 40 g^^er, the ether layer was washed with water and brine, dried 

(3) A mixture comprising 16.19 g of the compound ^^^^ anhydrous sodium sulfate, and the solvent was 
obtained in the above (2), 24.51 g of diphenylphosphoryl removed under reduced pressure to obtain 6.87 g of t-4-tert- 
azide, 9.00 g of triethylamine and 160 mL of toluene was butoxycarbonylamino-4-methyl-r-l-cyclohexylamine (the 
refiuxed for 2.5 hours. The reaction mixture was ice-cooled, compound (5) of the above figure). 

washed with an aqueous saturated sodium hydrogcncarbon- 45 mtisXe in the step of the above (4) was treated with 

ate solution, water and brine, dried over anhydrous Mdium aqueous sodium hydroxide solution and extracted with 

sulfate, and the solvent was removed under reduced pres- ghiojofonn. The extract was washed with water and brine, 
sure. To a solution of the resulting compound m 100 mL of ^^^^ anhydrous sodium sulfate, and the solvent was 

dimethyl-acetamide was gradually added 9.55 g of potas- amoved under reduced pressure. The residue was appUed to 
sium tert-butoxide under ice-cooling, and the mixture was 50 j^iH-silica gel column chromatography (solvent: hexane- 
stirred at room temperature for 1 hour. The reaction mixture ^ acetate (30:1 to 3:1) to obtain N-benzyl-c-4-tert- 

was poured into ice-water, and the precipitated crystals were butoxycarbonylamino-4-methyl-r-l -cyclohexylamine. 
collected by filtration, washed with water and dried. To a compound was Seated in the same manner as 

solution of the resulting compound in 100 mL of tetrahy- described in the above (5) to obtain c-4-tert- 
drofiiran was added 100 mL of an aqueous solution con- 55 5uioxycarbonylamino-4-methyl-r-l -cyclohexylamine (the 
taining 30.87 g of p-toluenesulfonic acid hydrate, and the ^und (6) of the above figure), 

mixture was stirred at room temperature for 16 hours. The 

mixture was diluted with an aqueous saUirated sodium Reference Example 6-2 

pound (3) of ihe above figure) ™„™„„d « hydroxy-methyl-r-l-cyclohexylamine was obuined. 

^4^^ A mixture comnnsine 10.41 g of the compound 65 uyuiuAjr / ^ 

obuined n theTbove (3). 1101 g of sodium Also, in the same manner as m Reference Example 6-1 (1) 

^a«.oxyb.!Xd^e 5 W u. (5) or (6) except for using methoxymethyl chlonde 
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instead of methyl iodide io the step of Reference Example pended in hexane and collected by filtration. This mother 

6-1 (1), t-4-tert-buloxycafbonylamino-4-methoxymelhyl-r- liquor was concentrated, and the residue was purified by 

1-cyclohexylamine or c-4-tert-butoxycarbonylamino-4- NH-silica gel chromatography (solvent: hexane-ethyl 

methoxy methyl-r-l-cyclohexylamine was obtained. acetate (97:3 to 83:17), and the residue was further sus- 

5 pended in hexane and collected by filtration, whereby it was 

Reference Examples 7-1 to 7-18 combined with the product previously obtained by filtration 

^ r ^ A . . to give 13.55 g of N'-benzyl-N-terl-butoxycarbonyl-N'- 

A mixture comprising 1.70 g of t-4-tert- „^.t«i c i 

. ^ , , . !i .1.1^ 1 L t ' /.u methyl-trans- 1,4-cyclonxaneaiamme. 

butoxycarboDylamino-4-mcthyl-r-l-cyclohexylamine (the . / ^^^^ c 

compound obtained in the above Reference Example 6-1 A suspeiKion of 13.53 g of this comp^^^^ 

(5)).2.04gof2-chloropyrimidine,3.24mLofdiisopropy. palladium hydroxide-carbon suspended m methanol was 

lethylamine and 13 mL of 2-propanol was refluxed for 12 subjected to catalytic hydrogenatoon under normal pressure 

hours. After cooling, the reaction mixture was diluted with 'J'^ temperature over 5 hours. TTie catalj^it was rcrnovcd 

water and extracted with ethyl acetate. The extract was ^^^^'^^ fil^^ate was concentrated under reduced 

washed with water and brine, dried over anhydrous sodium ^ Pressure to obtain 9.93 g of N-tert-butoxycarbonyl-N*- 

sulfate, and the solvent was removed under reduced prcs- methyl.trans-l,4-cyclohexanediamme. 

sure. The residue was purified by silica gel column chro- (2) The compound obtained in the above (1) and the 

matography (solvent: ethyl acetate-hexane (30:70 to 50:50). corresponding starling materials (chloride) were used and 

The resulting compound was dissolved in 4 mL of dioxane, reacted under reflux in 2-propanol in the presence of diiso- 

10 mL of 4N hydrochloric acid-dioxane was added thereto, propylethylamine for 12 hours as in Reference Example 7-1, 

and the mixture was stirred for 8 hours. The reaction mixture and the resulting compound was subjected to acid treatment 

was diluted with ether and the precipitated crystals were with hydrochloric acid, and then, neutralized with potassium 

collected by filtration and wa^ed with ether. The resulting carbonate to obtain the compounds of Reference Examples 

crystals were dissolved in water, which was saturated with 8-1 to 8-4 in Table 5. 
potassium carbonate, subsequently extracted with chloro- 

form. The extract was dried over anhydrous sodium sulfate, Reference Examples 9-1 to 9-45 

and the solvent was removed under reduced pressure to 2.04gof 60% sodium hydride was gradually added to 150 

obtain 587 mg of l-methyl-t-4-(2-pyrimidinylamino)-r-l- ml of a telrahydrofuran solution containing 10.0 g of trans- 

cyclohexylamine (Reference Example 7-1 in Table 5). 4-(tert-butoxycarbonylamino)cyclohexanol and 7.35 g of 

Also, the compounds of Reference Examples 7-2 to 7-5 in 3Q 2-chloro-5-nitn)pyridine, and 30 mL of dimethylsulfoxide 

Table 5 were obtained in the same manner as mentioned was forther added thereto, and then, the mixture was stirred 

above, using the corresponding starting materials. at room temperature for 1 day. The reaction mixture was 

Also, the compounds of Reference Examples 7-6 to 7-9 in PO^red into water and extracted with chloroform. The 

Table 5 were obtained in the same manner as mentioned «^ract was washed with water and brine, dried over anhy- 

above, using c-4-tert-butoxycarbonylamino-4-methyl.r-l- 35 sodium sulfate, and then, the solvent was removed 

cyclohexylamine (the compound obtained in the above under reduced pressure. The residue was appUed to silica gel 

reference Example 6-1, (6)) and the corresponding starting column chromatography (solvent: chloroform alone to 

materials. chloroform-ethyl acetate (20: 1)). The obtained powder crys- 

j., ^. jrnr n % i n io tals wcre Suspended in ethyl acetate-hexane mixed solution 

Also, the compounds of Reference Examples 7-10 to 7-18 , ,1 ^ i t.. - ^^->n r. i . 

in Tabic 5 were obtained in the same man«r as meationed 40 collected by filtration to obtain 12.20 g of trans-l-tert- 

above. using t- or c-4-tert-butoxycarbonylamiDO-4-hydroxy- bu oxycarbonylamino-4.(S-D.tro-2-pyr.dyloxy) 

melhyl-r-l^clohexylamine (Reference Example 6-2) and ''^°^'''''f:J° ethanol «ispensioD containing 

the corresponding stirting materials. 8W mg of this compound was added 2 ml of 2N hy^o- 

chloric acid-dioxane solution, and the mixture was stirred at 

Reference Examples 7-19 to 7-23 45 '"^^ temperature for 18 hours. The precipitates wcre col- 
lected by filtration to obtain 568 mg of trans-4-(5-nitro-2- 

4-tert-Butoxycarbonylamino*4-methylcyclohexanone pyridyloxy)cyclohexylamine.hydrochloride (Reference 

(the compound (3) of Reference Example 6-1) and the Example 9-1 in Table 6). 

corresponding starting materials (an amine compounds) Also, the compounds of Reference Examples 9-2 to 9-45 

were reacted in the presence of sodium triacetoxyborohy- Table 6 were obtained in the same manner as mentioned 

dridc at room temperamre for 16 hours under stirring, and above, using the corresponding sUrting materials, 
then, an acid treatment of the reaction mixture was carried 

out to remove a protective group (t-butoxycarbonyl group). Reference Examples 9-46 to 9-47 

7.M T 5°"^°"°"^^ Reference Examples 7-19 to ^q^^ ^-^^ ^^^^^^^ ^^^^ ^0 ^, ^ ^^^^^^ 

in a le 3. drofuran suspension containing 1.00 g of trans-4- 

Reference Examples 8-1 to 8-4 aininocyck.hexanol hy^chloride and the mixture w«i 

refluxed for 1 hour. After coohng to room temperature, 

(1) To 160 ml of a methylene chloride solution containing 2-chloropyrimidine was slowly added thereto and the mix- 

16.93 g of 4-(tert-butoxycarbonylamino)cyclohexanone and ture was stirred at room temperature for 6 hours. The 

10.55 ml of N-methylbcnzylamine was added 19.08 g of 60 reaction mixture was poured into ice-cold water and 

sodium triacetoxyborohydride under ice-cooling, and the extracted with chloroform. The extract was washed with 

mixture was slined at room temperature for 14 hours. The brine and dried over anhydrous sodium sulfate, and then, the 

reaction mixture was diluted with an aqueous sodium hydro- solvent was removed under reduced pressure. The residue 

gencarbonate solution and extracted with ethyl acetate. The was purified by NH-sihca gel column chromatography 

extract was washed with water and brine, dried over anhy- 65 (solvent: ethyl acetate-hexane (1:4) to chloroform alone) to 

drous sodium sulfate, and then, the solvent was removed obtain 788 mg of trans-4-(2-py rimidinyloxy) 

under reduced pressure. The resulting residue was sus- cyclohexylamine (Reference Example 9-46 in Table 6). 
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Also, the compound of Examples 9-47 in Table 6 was Reference Examples 9-55 to 9-57 

obtained in the same manner as mentioned above, using the ^5 mL of ethanol was dissolved 2.675 g of 

corresponding starting materials. N-terl-butoxycarbonyl-lrans-4-[5-ethoxycarbonyI-2- 

(dimethylamino)pyrimidin-4-yloxy]cyclohexylamine (the 
Reference Example 9-48 5 compound of Reference Example 9-50 prior to deprotection 

In the same manner as in Reference Example 9-1, trans- treatment), 3.27 mL of an aqueous 3N-sodium hydroxide 
l.tert-butoxycarbonylamino-4-(3-nitro.2-pyridyloxy) solution was added thereto at room temperature and the 
cyclohexane was obtained. SubsequenUy, a suspension of mixture was stirred overnight. The reaction "l^'rt^re was 
335 fi of this compound in 30 ml of ethanol was stirred at diluted with water, and then, citnc acid was added thereto 
50« C , and 155 mg of palladium-carbon (dry) and then 1.6 until the solution became neutral. The precipitated crystals 
ml of hydrazine monohydrate were added thereto. After the were collected by filtration, washed with water and dned 
mixturewasstirredforl0minutes,185mgoftheremaining under reduced pressure to obtam ^'^/^ g of 1^^^^^^^ 
palladium^arbon was added thereto and the mixture was butoxycarbonyl-trans-4.[5.carboxy-2-(dimethylamino) 
refluxed for 40 minutes. After the reaction mixture was pyrimidin-4-yloxy]cyclohexylamme. 
cooled to room temperature, the insolubles were removed by (2) The compound obtained in the above (1) was used as 
filtration and the filtrate was concentrated under reduced a starting material and reacted with a starting amine corn- 
pressure. The resulting residue was crystallized from pound in the same manner as in Reference Example 11-1. 
ethanol-water (1:1) and the crystals were collected by fil- The resulting compound (hydrochloride) was made into an 
tration to obtain 2.58 g of trans-ltert-butoxycaibonylamino- aqueous solution, and the solution was treated with potas- 
4-(3-amino-2-pyridyloxy)cyclohexane. sium carbonate and extracted with chloroform to obtain a 

Hien, hydrochloric acid-dioxane was added to an ethanol free form, 
solution of this compound to subject to acid treatment to Thus, the compounds of Reference Examples 9-55 to V-57 
obtain trans-4-(3-amino-2-pyridyloxy) in Table 6 were obtained, 
cyclohexylamine-hydrochloride (Reference Example 9-48 35 Reference Examples 9-58 to 9-64 

in Table 6). ^^^^ DMSO was slowly added dropwise to 10 

Reference Example 9-49 ml of a methylene chloride solution containing 0.526 ml of 

. „^ ^ , niu oxalyl chloride under argon gas atmosphere at -78** C. After 

In the same manner as m Reference Example 9-1 by using ^^^^^ completion of the addition, 30 ml of a 

trans-4-(tert-butoxycaibonylamino)cyclohexanol and the 30 ^^^^ ^^^^^^^^ suspension containing trans-4-tert- 
corresponding starting materials, trans-4-p- butoxycarbonylaminocyclohexanol in was added dropwise, 
ethoxycarbonyl-2.methylthiopyrimidin-4-yloxy) ^^^^ ^^^^^^ ^^^^^^ 2.52 ml of triethylamine was 

cyclohexylamine-hydrochloride was oblamed. ^^^^^ ^^^^^^ ^^^^^ stirred at -78" C. for 30 

The hydrochloride compound was made into an aqueous minutes and at 0"* C. for 15 minutes. An aqueous sodium 
solution, and the solution was treated with potassium car- bicarbonate solution was added to the reaction mixture and 
bonate and extracted with chloroform to obtain its free form mixmre was extracted with chloroform. The extract was 

(Reference Example 9-49). jncd over anhydrous sodium sulfate, and then, the solvent 

was removed under reduced pressure. The resulting residue 
Reference Examples 9-50 to 9-54 ^ suspended in a hexane-isopropyl ether mixed solvent 

In 50 mL of chloroform was dissolved 2.75 g of N-tert- and collected by filtration to obtain 0.903 g of 4-(tert- 
butoxycarbonyl-trans-4-(5-ethoxycarbonyl-2- butoxycarbonylamino)cyclohexanone. 
methylthiopyrimidin-4-yloxy)cyclohexylamine (a com- (2) To 350 ml of a toluene solution containmg 33.05 g of 
pound of Reference Example 9-49 prior to deprotection the compound obtained in the above (1) was added dropwise 
(hydrochloric acid-dioxane treatment)), 1.73 g of 75%-m- 45 313 ml of 1.0 M diisobutyl aluminum hydride-toluene 
chloropeibenzoic acid was added to the sohition, and the solution at -78* C. and the mixture was stirred at the same 
mixture was stirred at room temperamre for 30 minutes. temperature for 4 hours. After an excessive reagent was 
Then, 1.14 g of dimethylamine hydrochloride and 2.79 mL decomposed by adding 33 ml of methanol dropwise to the 
of triethylamine were added thereto and the mixture was mixture, 100 ml of water was added thereto, and the mixture 
further stirred for 5 hours. An aqueous saturated sodium 50 was stirred for 1 hour. The precipitated insolubles were 
hydrogencarbonate solution was added to the reaction removed by filtration. The organic layer of the filtrate was 
mixture, and the mixmre was stirred. Then, the chloroform separated and dried over anhydrous sodium sulfate. The 
layer was collected by separation, dried over anhydrous solvent was removed under reduced pressure, the resulting 
sodium sulfate and the solvent was removed under reduced residue was suspended in chloroform-isopropyl ether mixed 
pressure. The residue was purified by silica gel flash chro- 55 solvent under heating and the insolubles were removed by 
matography (solvent: hexane-chloroform (50:50 to 100:0)) filtration. The filtrate was concentrated, and then, the same 
to obtain 2.74 g of N-lert-buloxycarbonyl-trans-4-[15- operation was performed vsdth isopropyl ether. The resulting 
ethoxycarbonyl-2-(dimcthylamino)pyrimidin-4- filtrate was concentrated and the residue was purified by 
yloxylcyclohexylamine. silica gel flash column chromatography (solvent: ethyl 

niis compound was deprotected by treating with hydro- 60 acetate-hexanc (1:2 to 1:1)), and the obtained colorless 
chloric acid-dioxane, and subsequently neutralized with crystals were further suspended m hexarie-isopropyl ether 
potassium carbonate to obtain trans-4.[5-ethoxycarbonyl-2. mixed solvent under heating and subjected to fij ^^^^^^^^ 
(dimethylamino)pyrimidin-4-yloxy]cyclohexylamine C. to obtain 6.95 g of cis-4.teri- 
(Reference Example 9-50 in Table 6). butoxycarbonylammocyclohexanol , . « 

Also thecompoundsofReferenceExamples9.51to9-54 65 (3) Tlie compounds of Reference Examples 9-58 to 9-64 
in ^S;7w"re obtained in the same manner as mentioned in Table 6 v.ere obtained m the same ^^^^^ 

Example 9-1, using the above-obtained cis-4-tert- 
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butoxycarboDylaminocyclohexanol and the corresponding 
starting materials. 

Reference Example 10-1 

(1) A mixture comprising 9.13 g of 4-tert- 
butoxycarbonylamino-4-metbylcyclohexanone, 3.05 g of 
sodium borobydride and 100 mL of isopropyl alcohol was 
stirred at room temperature for 1 hour. Under ice-cooling, 
the reaction mixture was diluted with an aqueous saturated 
ammonium chloride solution and extracted with ethyl 
acetate. The resulting extract was washed with water and 
brine, dried over anhydrous sodium sulfate, and then, the 
solvent was removed under reduced pressure to obtain 9.20 
g of a mixture of t-4-tert-butoxycarbonylamino-4-methyl-r- 
1-cyclohexanol and c-4-tert-butoxycarbonylamino-4- 
methyl-r- 1 -cyclohexanol. 

(2) A mbcture comprising 9.20 g of the compound 
obtained in the above (1), 8.26 g of p-methoxybenzoic acid 
chloride, 5.93 g of dimethylaminopyridine and 100 mL of 
methylene chloride was refluxed for 20 hours. After cooling, 
the reaction mixture was washed with an aqueous saturated 
sodium hydrogencarbonate solution, an aqueouis 10% citric 
acid solution, water and brine, dried over anhydrous sodium 
sulfate, and then, the solvent was removed. The residue was 
crystalhzed from n-hexane to obtain 0.68 g of c-4-tert' 
butoxycarbonylamino-4-methyl-0-(4- 
methoxyphenylcarbonyl)-r-l-cyclohexanol (cis compound). 

Also, the residue was purified by silica gel column 
chromatography [solvent: ethyl acetate/n-hexane (1/10)] to 
obtain 3.50 g of a mixmre (1:5) of the above compound (cis 
compound) and t-4-tert4?utoxycarbonylamino-4-methyl-0- 
(4-methoxyphenylcarbonyl)-r- 1 -cyclohexanol (trans 
compound). 

(3) A mixture comprising 10.68 g of the cis compound 
obtained in the above (2), 6.10 g of sodium hydroxide, 150 
mL of methanol and 120 mL of water was heated at external 
temperature of 75** C. for 1 hour. After cooling the reaction 
mixture, the solvent was removed under reduced pressure 
and extracted with ethyl acetate. The extract was washed 
with an aqueous saturated sodium hydrogencarbonate 
solution, water and brine, dried over anhydrous sodium 
sulfate, and then, the solvent was removed under reduced 
pressure to obtain 6.61 g of c-4-tert-butoxycarbonylamino* 
4-methy 1-r- 1 -cyclohexanol. 

(4) In the same manner as in the above (3) by using 3.50 
g of the mixture (1:5) of cis form and trans form obtained in 
the above (2), 1.77 g of t-4-tert-butoxycarbonylamino-4- 
methyl-r-l-cyclohexanol was obtained. 

Reference Examples 10-2 to 10-8 

The compounds of Reference Examples 10-2 and 10-3 in 
Table 6 were obtained in the same manner as in Reference 
Example 9-1 by using t-4-tert-buloxycarbonylamino-4- 
methyl-r-1 -cyclohexanol (Reference Example 10-1 (4)) and 
the corresponding starting materials. Also, the compounds of 
Reference Examples 10-4 to 10-8 in Table 6 were obtained 
in the same manner as mentioned above by using x:-4-tert- 
butoxycarbonylamino-4-methyl-r-l -cyclohexanol 
(Reference Example 10-1 (3)) and the corresponding start- 
ing materials. 

Reference Examples 11-1 to 11-38 and 
12-1 to 12-96 

A mixture comprising 500 mg of trans-4-(tert- 
butoxycarbonylamino)cyclohexanecarboxylic acid, 250 mg 
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of N-methyl-benzylamine, 434 mg of l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 
306 mg of 1-hydroxybenzotriazol and 5 ml of N,N- 
dimethylformamide was stirred at room temperamre for 15 
hours. The reaction mixture was made basic by adding an 
aqueous sodium hydrogencarbonate solution, and extracted 
with ethyl acetate. The extract was washed with water and 
brine, dried over anhydrous sodium sulfate, and then, the 
solvent was removed under reduced pressure to obtain 691 
mg of N-benzyl-trans-4-tert-butoxycarbonylamino-N- 
methylcyclohexanecarboxamide. A mixture comprising 670 
mg of this compound, 5 mL of 4N-hydrochloric acid- 
dioxaoe and 5 ml of dioxane was stirred at room temperature 
for 12 hours. The reaction mixture was concentrated to 
obtain 585 mg of trans-4-amino-N-benzyl-N- 
methylcyclohexanecarboxamide hydrochloride (Reference 
Example 11-1 in Table 7). 

Also, the compounds of Reference Examples of 11-2 to 
11-38 and 12-1 to 12-96 in Table 7 and Table 8 mentioned 
below were obtained in the same manner as mentioned 
above by using the corresponding starting amine compounds 
(straight chain amine compounds or cyclic secondary amine 
compounds such as a piperidine compound, a piperazine 
compound, etc.). (Provided that in case of free compounds, 
they can be obtained by saturating an aqueous solution of a 
hydrochloride salt compound with potassium carbonate, and 
after extracting the solution with chloroform, drying the 
extract over sodium sulfate and removing the solvent under 
reduced pressure.) (As the starting amine compounds (a 
piperidine compound, a piperazine compound, etc.), those 
synthesized by the methods of Reference Examples 15-1 to 
15-11 mentioned below, or known methods or combined 
methods thereof were used.) 

Reference Example 12-97 

(1) A mixture comprising 4.5 g of trans-4-(tert- 
butoxycarbonylamino)cyclohexanecarboxylic acid, 2.29 g 
of thiomorphoUne, 3.90 g of l-(3-dimelhylaminopropyl)-3- 
ethylcarbodiimide, 2.74 g of 1-hydroxybenzotriazol and 30 
ml of N,N-dimethylformamide was stirred at room tempera- 
ture for 4 hours. 

The reaction mixture was made basic by adding an 
aqueous sodium hydrogencarbonate solution, and extracted 
with ethyl acetate. The extract was washed with water and 
brine, dried over anhydrous sodium sulfate, and then, the 
solvent was removed under reduced pressure. The residue 
was suspended in diisopropyl ether and precipitates were 
collected by filtration to obtain N-tert*butoxycait»onyl-trans- 
4-(4-thiomorpholinylcarbonyl)cyclohexylamine. 

(2) To 50 ml of a chloroform solution containing 5.4 g of 
the compound obtained in the above (1) was added 8.9 g of 
75%-m-chloroperbenzoic acid under ice-cooling, and the 
mixture was stirred at room temperature for 1 hour. The 
reaction mixture was made basic by adding an aqueous 
sodium hydrogencarbonate solution, and extracted with 
ethyl acetate. The extract was washed with water and brine, 
dried over sodium sulfate, and then, the solvent was 
removed under reduced pressure. The residue was sus- 
pended in diisopropyl ether, and precipitates were collected 
by filtration. 

Then, this compound was suspended in 25 mL of, 
dioxane, 4N hydrochloric acid-dioxane solution (25 mL) 
was added thereto, and the mixture was stirred for 16 hours. 
Ether was added to the reaction mixture and precipitates 
were collected by filtration and dissolved in water. The 
solution was made basic by adding potassium carbonate, and 
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cxuacted with chloroform. After the extract was dried over atmosphere at room temperature for ^^^^^'^f 

anhydrous sodium sulfate, the solvent was removed under of the starting matenal was confirmed by TLC, 0.17 mL, or 

reduced pressure. The residue was suspended in diisopropyl methanol and 5 mL of diethyl ether were added to the 

ether and precipitates were collected by filtration to obtain reaction mixture and the mixture was stined at room tem- 

trans-4-(14-<iioxo-4-thiomorpholinylcarbonyl) 5 perature for3days.The resulUng precipitate were collected 

cvclohexvlamine by filtration, washed with anhydrous diethyl ether, and dned 

' ' to obtain 830 mg of trans-4-benzoylcyclohexylamine 

(Reference Example 12-97 in Table 8). (Reference Example 13-8 in Table 8). 

Also, the compounds of Reference Examples 13-9 to 

Reference Examples 13-1 to 13-7 lo 13.15 in TMt 8 were obtained in the same manner as 

To 50 ml of a methylene chloride suspension containing mentioned above. 

5.07 g of trans-4.(benzyloxycarbonylanr.ino) Reference Example 13-17 
cyclohexanecarboxylic acid were added 4.0 ml 01 tlnonyi 

chloride and 0.3 ml of NJ<Klimelhylformamide and the (1) trans-4-MethoxycarbonylcyclohexaDe-l-carbonyl 

mixture was stirred at room temperature for 1 hour. chloride was obtained from 5 g of trans-4- 

The reaction mixture was concentrated under reduced methoxycarbonylcyclohxane-l-carboxylic acid and oxalyl 

pressure and 500 mg of the residual solid was added to 8 ml chloride. 7.58 gof morpholine was added dropwise to 50 mL 

of an ice-cold methylene chloride solution containing 207 of a methylene chloride solution thereof under ice-coohng. 
me of 2-aminopyrimidine and 0.4 ml of triethylamine. After „ and the mixtore was stirred for 2 hours. The reaction mixture 

stkringatroomtemperaturefor2hours.waterwasaddedto was pouted into an aquwus 10% citnc acid solution^ 

the reaction mixture and the mixture was extracted with extracted with chloroform, dned over anhydrous magnesium 

chloroform. The extract was concentrated under reduced sulfate, and then, the solvent was removed under reduced 

pressure, and the resulting residue was purified by siUca gel pressure. The residue wasimrifledby sflKsagplfla* columii 

column chromatography (solvent: chloroform-methanol chromatography (solvent: ethyl aceUte-hexane (1:1) to ethyl 

(50:1)) to obtain 240 mg of N-benzyloxycarbonyl-trans-4- acetatechloroform (1:1)) and crystallized firom hexane to 

[(pyriaiidin-2-ylamino)caibonyl]cyclohexylamine. obtain 6.49 g of trans-l-methoxycarbonyl-4- 

TOs compound was appUed to deprotection treatment to (morphoUnocarbonyl)cyclohexane. 

obtain trans-4-[(py rimidin-2-ylamino)carbonyl] (2) Under argon atmosphere 10 mL of a tetrahydrofuran 
cyclohexylamine (Reference Example 13-1 in Tabk 8). 30 solution containing 2.0 g of the compound obtained in the 

. » r- 1 !•»<>.„ in above M was added dropwise to 40 mL of a hexane- 

Also,lhecompoundsofReferenceExamplesl3.2to^^^^ ^^^£^^0 ^5) soludon containing LDA (Uthium 

in Table 8 were obtamed m the ^"J^^TatrrilS S^^^^^^^ (oU mol) prepared at the time of using 

above by using the cxjrrespooduig starting materials instead ^J^P^^P^ the temperature of the mixture was elevated 
of2-ammopynmidme. 3, to -30" C over 2 hours, while stirring. The reaction mixture 

Hie deprotection was carried out as mentioned below by ^ ^.^go q ^ j^j^x^icd with 1.46 mL of methyl 

using hydrogen bromide-acetic acid. That is, the compound .^.^^ aUowed to stand to 0* C, and then, water was 

was stirred in 3 ml of 30% hydrogen bromide-acetic aad ^^j^jed'theicto and the mixture was extracted with ethyl 

solution at 50" C. for 4 hours. 30 ml of diisopropyl ether was ^^^^^ ^^^^^ successively washed with an aque- 

added to the reaction mixture and precipitates were coUected ^^^^ ^.^^ ^^.^ solution, water and brine, dried over 
by filtration to obtain a hydiobromide of the deprotected ^ ^^j^ ^rous sodium sulfate, and then, the solvent was 

compound. This hydrobromide was made mto a solution and removed under reduced pressure. The residue was purified 

the solution was saturated with potassium carbonate and ^.^.^ ^^^^^^ chromatography (solvent: ethyl 

extracted with chloroform to obtain a free form. acetate -hexane (1:2) to (1:1)) to obtain 1.47 g of isomeric 

Provided that the deprotection of the compound of Ref- mixture of l.methoxycarbonyl-l-mcthyl-4- 

erence Example 13-2 was carried out by using palladium- (niorpholinocarbonyl)cyclohexane. This mixnxre was stirred 

carbon as mentioned below. That is, to a methanol- in a mixture comprising 158 mg of sodium hydroxide, 1 mL 

tetrahydrofuran suspension of the compound were added ethanol and 1 mL of water at room temperature for 12 

10% palladium-carbon catalyst and ammonium formate, and The reaction mixture was extracted with diethyl ether, 

the mixture was rcfluxed. The insolubles were removed by ^y^^ extract was washed with water, dried over anhydrous 

filtration and the filtrate was concentrated under reduced sodium sulfate, and then, the solvent was removed under 

pressure. reduced pressure. The residue was recrystallized from a 

mixed solvent comprising diethyl ether-hcxane to obtain 592 

Reference Examples 13-8 to 13-16 ^.^^j^ ^^^^^ of l-melhoxycarbonyl-l-methyM- 

Under argon atmosphere, a mixture comprising 1.0 g 55 (morphoUnecarbonyl)cyclohexane. , ^ . ^ . 

trans-4-(benzyloxycarbonylamino)cyclohexanecarbonyl (3) 546 mg of the compound (single isomer) obtamed in 

chloride, 1,92 g of tributylphenyltin, 61 mg of dichlorobis the above (2) was stirred in a mixture comprismg 251 mg ot 

(triphenylphosphiiie)palladium and 10 mL of dioxane was sodium hydroxide, 5 mL of methanol and 10 mL of water at 

stirred at 110^ C. for 12 hours. After cooling, the reaction nO** C. for 2 hours. After cooling, pH of the reacUon 

mixture was concentrated by a centrifugal concentrator, and 60 mixture was adjusted to 3 by 10% hydrochlonc acid, 

then the residue was dissolved in tetrahydrofuran and extracted three times with chloroform, the extract was dned 

evaporated to dryness with 5 g of silica gel. The resulting over anhydrous magnesium sulfate, and then, the solvent 

residue was purified by silica gel flash chromatography was removed under reduced pressure. 5 mL of a toluene 

(solvent: ethyl acetate-hexane (1:2) to (1:1) to obtain 883 mg solution containing 479 mg of the resultmg compound 

of N-benzyloxycarbonyl.trans-4-benzoylcylohexylamine. 65 (carboxyUc acid), 550 mg of diphenylphosphoryl azide and 

870 mR of this compound was stirred with 1.0 g of 216 mg of benzyl alcohol was slirred under healmg for 12 

trimethykV^^ iodide and 5 mL of chloioform under argon hours. After cooling, an aqueous 10% citnc acid solution 
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was added to the reaction mixture, and the toluene layer was (2) The compound obtained in the above (1) was reacted 

separated, washed with brine and dried over anhydrous with .irans-(4-benzyloxycarbonylamino) 

sodium sulfate, and then, the solvent was removed under cyclohexanecarbonyl chloride in methylene chloride in the 

reduced pressure. The resxilting residue was pxu-ified by presence of triethylamine to obtain N-benzyloxycarbonyl- 

silica gel flash chromatography (solvent: ethyl acetate- 5 trans-4-[4-(4-butoxy-l,2-dioxo-3-cyclobuten-3-yl) 

hexane (1:2)) to (1:1) to obtain 387 mg of piperazinocarbonyl]cyclohexylamine. 

N-benzyloxycarbonyl-l-methyl-4-(morpholinocarbonyl) (3) The compound obtained in the above (2) and dim- 

cyclohexylamine. ethylamine hydrochloride were reacted in ethanol in the 

This compound was deprotected by treating with trimeth- presence of triethylamine to obtain N-benzyloxycaibonyl- 

ylsilyl iodide to obtain l-methyl-4-(morpholinocarbonyl) lO trans-4-[4-(4-dimethylamino-l,2-dioxo-3-cyclobuten-3-yl) 

cyclohexylamine (Reference Example 13-17 in Table 8). piperazinylcaibonyl]cyclohexylamine. This compound was 

deprotected by treating with trimethylsilyl iodide to obtain 

Reference Examples 13-18 to 13-21 trans-4-[4-(4-dimethylamino-12-dioxo-3-cyclobuten-3-yl) 

N-ten-butoxycarobonyl-trans-4-(l-piperazinylcarbonyl) piperazinylcarbonyl]cyclohexylamine (Reference Example 

cyclohexylamine was obtained by treating trans-4-(tert- 13-23 in Table 8). 

butoxycarbonylamino)cyclohexanecarboxylic acid and pip- Reference Example 13-24 

erazine in the same manner as in the above-mentioned ^ ^ , ,^ , 

Reference Example 11-1. ^-^^ ^ °^ Inethylamme and 0.07 ml of methanesulfonyl 

. * J J ■ ♦ ♦ chloride were added to 10 ml of a tetrahydrofuranmethylene 

Methyl chlorocarbooate was added dropwise to a mixture nn^^f 

omipriskg 400 mg of this compound. 260 mg of trielhy- ^ ^''J°"<"f suspension con ain.ng 0.31 g^^ 

lamiL «.d 8 mL of meUiylene cMoride under fce^Ung. N-benzyloxycarbonylMrans-4-[(5-hydroxylmethyl^^ 

and the mixture was stined at room temperature ovemi^. ■somdolmyl)carbonyl]<^clohexylanime under 'ce^obng 

. ^ • 1 •_ J '^i. * and the mixture was stirred under ice-coolmg for 1 hour. 

The reaction mixture was successively washed with water aa *u ^- ^ »Kr^*w«,o„„e 

. J.J .J J-' «.ic«*^ Water was added to the reaction mixture and the mixture was 

and bnne. dried over anbvdrous sodium sulfate, and con- ^ r . • ^ 

!^tJ,V-^ ,rwilvL^„^ TK. r^^citmr, rleMii*. «,«c 25 cxtracted with ethyl acetate. After the extract was dned over 

centrated under reduced pressure. The resulting residue was tr . i » a ^a 

*, J . f . ^ sodium sxilfate, the solvent was removed under reduced 

suspended m diisopropyl ether and precipitates were col- <r *u -a jj j c i f j- 

1 * ju 4^1. »• * ' Aif\^ KT pressure. To the residue were added 5 ml of dimethylfor- 

lected by filtration to obtain 410 mg N-tert-butoxycarbonyl- ^ .r^^r- i r u i- j .u 

/ . . t ^ • i L f\ mamide and 0.25 ml of morphoune. and the mixture was 

trans-4-(4-methoxycarbonyl-l-piperazinylcarbonyl) w.w mi m^n/u i*u^. 

' J r r J if stirred at room temperature overnight. Water was added to 

cycionexyiamme. . . .j. j. . 30 the reaction mixtore and the mixture was extracted with 

Tins compound was deprotected under acidic condiUons ^ ^^^^^ dried over anhydrous 

accordmg to the conventional method and the acidic mixture ^.^^ ^^^^^ ^^^^^ x^mx^s^^ under reduced 

was returned to basic to obtain trans-4-(4-melhoxycarbonyl- ^^^^^ ^^j^^ ^^^^ ^^y^^^ chromalog- 

1- piperazinylcarbonyl)cyclohexylamine (Reference ^^^^^ ^^j^^^^. chloroform.methanol=.100:l). This com- 
Example 13-18 of Table 8). 3^ pound was treated with palladium-carbon under hydrogen 

Also, the compounds of Reference Examples 13-19 to atmosphere to obtain trans-4-[(5-morpholinomethyl-2- 

13-21 in Table 8 were obtained in the same manner as isoindolinyl)carbonyl]cyclohexylamine (Reference 

mentioned above. Example 13-24 in Table 8). 

Reference Example 13-22 ^ Reference Examples 13-25 to 13-29 

A mixture comprising 623 mg of N-lert- (1) 20 g of manganese dioxide was added to 120 ml of a 

butoxycarbonyltrans-4-(piperazinocarbonyl) chloroform solution containing 4.0 g of 

cyclohexylamine, 340 mg of 3,4-diethoxy-3-cyclobuten-l, N-benzyloxycarbony4-trans-4-[(5-hydroxymethyl-2- 

2- dione and 5 ml of ethanol was stirred at room temperature isoindolinyl)carbonyl]cyclohexylamine, and the mixture 
for 2.5 days. The reaction mixture was concentrated under 45 was stirred at room temperature for 4 hours. Manganese 
reduced pressure, and the resulting residue was purified by dioxide was removed by filtration through Celite and the 
silica gel column chromatography (solvent: chloroform- solvent was removed under reduced pressure. The residue 
methanol (50:1)) and subsequently triturated with ether. was suspended in hexane-ethyl acetate and the crystals were 

This compound was deprotected by treating with hydro- collected by filtration to obtain N-benzyloxycarbonyl-trans- 

chloric acid-dioxane lo obtain lrans-4-[4-(4-cthoxy-l,2- 50 4-[(5-formyl-2-isoindoUnyl)carbonyl]cyclohexylamine. 

dioxo-3-cyclobuten-3-yl)piperazinylcarbooyl] (2) To an aqueous solution containing 3.35 g of silver 

cyclohexylamine (Reference Example 13-22 in Table 8). nitrate were added 2.75 g of the compound obtained in the 

above (1) and 110 ml of ethanol under ice-cooling, and then. 

Reference Example 13-23 aqueous solution containing 2.61 g of potassium hydrox- 
(1) A mixture comprising 1101 mg of 55 ide was added dropwise thereto. The mixture was stirred 

N-benzyloxycarbonylpiperazine, 1131 mg of 3,4-dibutoxy- under ice-cooling for 1 hour and separated by filtration 

3- cyclobutene-l,2-dione and 5 ml of ethanol was stirred at through Celite, and then, the solvent was removed under 
room temperature for 25 hours. The reaction mixture was reduced pressure. To the residue was added 50 ml of an 
concentrated under reduced pressure, and the resulting resi- aqueous IN hydrochloric acid solution and the mixture was 
due was purified by silica gel column chromatography 60 extracted with chloroform. After the extract was dried over 
(solvent: chloroform-ethyl acetate (19:1)) to obtain 1570 mg anhydrous sodium sulfate, the solvent was removed under 
of l-benzyloxycarbonyl-4-(4-butoxy-l,2-dioxo-3- reduced pressure. The residue was suspended in hexane- 
cyclobuten-3-yl)-piperazine. ether and the crystals were collected by filtration to obtain 

This compound was deprotected by treating with N-benzyloxycarbonyl-trans-4-{(5-carboxy-2-isoindolinyl) 
palladium-carbon in the presence of 3 ml of 10% hydro- 65 carbonyl]cyclohexylamine. 

chloric acid under hydrogen atmosphere to obtain 4-(4- {3) The compound obtained in the above (2) was used and 

butoxy-l,2-dioxo-3-cyclobuten-3-yl)-piperazine. condensed with a starting amine compound in the same 
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manner as in Reference Example 11-1, and subsequently Reference Examples 13-35 to 13-46 

treated with palladium-carbon under hydrogen atmosphere ^^^^ of stannous chloride was added to a hydrated 

to obtain trans.4.[(5-dimethylaminocarbonyl.2- ^^^^^^^ cthanol+1.2 ml of water) suspension 

isomdolmyl)carbonyl]cyclohexylamme (Reference 13-25 m containing 6.08 g of N.benzyloxycarbonyl.trans-4-[(6-nitio- 
TableS), , ^ l-indolinyl)carbonyl]cyclohexylamine (the compound 

Also, the compounds of Reference Examples 13-26 to obtained in the same manner as in Reference Example 13-1 

13-29 in Table 8 were obtained in the same manner as ^^^^^^ deprotection), and the mixture was refluxed under 

mentioned above. ^^^^ atmosphere for 4.5 hours. An aqueous 10% sodium 

Reference Examples 13-30 to 13-33 hydroxide solution was added to the reaction mixture to 

(1) 2.6 g of tert-butylcaAamate. 3 J ml of triethybikne a^ust pH of the mtoure to pH 9 to ^^^^jf^^ ^^ 
and .15 ml of trifluoiiacetic acid wctc added to 25 ml of dduted with 300 ml of chtoroform 

an acetonitrile suspension containing 3.0 g of ^ V*"'"' t^S 
N.beazyloxycarbonyI-lrans-4.[(5-formyl-2-isoindolinyl) by filtraUon Ihe filtrate was concentrated under red^^^^ 

carbonyljcyclohexylinine (the impound obtained in Ref- « P?*'^:^ ^ ''""^f ? f ^^ITS^^^^^ 
erence Example 13-25 (1)) and the mixture was stirred at 

room temperature overnight. Water was added to the i«ac- (2=1)) <*tam 4.72 g of N*«°f5joxycartwnyl-trans-K^^ 

tion mixture and the mixture was extracted with chloroform. ammo.l.indobnyl)carbonyl]cyclohexyUmme. 

After the extract was dried over anhydrous sodium sulfate, (2) 0.12 ml of pyridine and 0.104 ml of acettc anhydride 

the solvent was removed under reduced pressure. The rcsi- 20 were added to 10 ml of a methylene chloride soluhon 

due was suspended in hexane-ethyl acetate and the crystals containing 396 mg of the compound obtained m the above 

were coUected by filtration to obtain N-benzyloxycarbonyl- (1), and the mixture was stirred for 5 hours. 5% hydrochlonc 

trans-4-[(5-tert-butoxycarbonylaminomethyl-2- acid was added to the reaction mixture and the mixture was 

isoindolinyl)caibonyl]cyclohexylamine. extracted with chloroform. The extracted layer was suoces- 

(2) The compound obtained in the above (1) was treated 25 lively washed with water and an aqueous saturated sodium 
witti paUadium-carbon under hydrogen atmosphere to obtain bicarbonate solution and dncd over anhydrous sodium 
trans-4.[(5-terl-butoxycarbonylaminomethyl-2- sulfate, and then, the solvent w^ removed under reduced 
isoindolinyl)carbonyl]cyclohexylamine (Reference P«ssure. The lesidue was purified by sihca gel column 
Example 13-30 in Table 8). chromatography (solvent: chlorofi)rm-ethyl acetate (1:1)). 

(3) The compound obuined in the above (1) was treated 30 This compound was deprotected by treating with 
with 4N hydrochloric acid-dioxane to obtain palladium-carbon to obtain trans-4-[(6-acetylamino-l- 
N-benzyloxycarbonyl-trans-4-[(5-aminomethyl-2- indolinyl)carbonyl]cyclohexylamine (Reference Example 
isoiDdolinyl)caibonyl]cyclohexylamine-hydrochloride. 13-35 in Table 8). 

(4) 0.25 ml of cyclopropanecarbonyl chloride was added Also, the compounds of Reference Examples 13-36 to 
to 5 ml of a methylene chloride-pyridine solution containing « 13-37 in Table 8 were obtained in the same manner as 
0.5 g of the compound (hydrochloride) obtained in the above mentioned above. 

(3), and the mixture was stirred at room temperature for 4 (3) Q.Qgs ml of methanesulfonyl chloride was added to 10 

hours. Diluted aqueous hydrochloric acid solution was ^1 of a pyridine solution containing 400 mg of the com- 

added to the reaction mixture and the mixture was extracted pound obtained in the above (1) at room temperature, and 

with chloroform. After the extract was dried over anhydrous « mixture was stirred for 5 hours. The reaction mixture was 

sodium sulfate, the solvent was removed under reduced concentrated under reduced pressure, the residue was dis- 

pressure. The residue was purified by silica gel chromatog- solved in chloroform, washed successively with 5% hydro- 

raphy (solvent: chloroform-methanol-50:l) to obtain crys- chloric acid, water and an aqueous saturated sodium bicar- 

lals. This compound was treated with palladium-carbon bonate solution and dried over anhydrous sodium sulfate, 

under hydrogen atmosphere to obtain trans-4-[(5- *5 solvent was removed under reduced pressure. 

cyclopropylcarbonylaminomethyl-2-isoindolinyl)carbonyl] Hje residue was pivified by silica gel column chiomatog- 

cyclohexylamine (Reference Example 13-31 in Table 8). raphy (solvent: chloroform-ethyl acetate (2:1)). 

Also, the compounds of Reference Examples 13-32 to -j^jg compound was deprotected by treating with 

13-33 in Table 8 were obtained in the same manner as palladium-carbon to obtain trans-4-[(6- 

mentioned above. '° methylsulfonylamino-l-indolinyl)carbonyl] 

Reference Example 13-34 cyclohexylamine (Reference Example 13-38 in Table 8). 

(1) 0.08 g of hydroxylamine hydrochloride and 0.09 g of (4) 15 ml of N.N^imethylformamide solution ^^^^^^^ 

sodi^i formate wie added to 3 ml of a formic acid solution 403 mg of the compound obtamed >n the above (1) 169 mg 

containing 0.3 g of N-benzyloxycarbonyl-trans-4-[(5- 55 Nj;^^'^ '''I^^k^h"'' ^ tTvi^ 

formyl-2-LindoUnyl)cartx>nylfyclohexylamine (the com- 3;<3-dimethylammopropyl -carbodum.de hy^^^^^^ 

pound obtained in Reference EMmple 13-25 (1)), and the 173 mg of l-hydroxybenzotriazole and 0.181 ml of tnethy- 

mixture was refluxed for 3 hou«. Water was added to the Umme in was stirred at room ^ J"^^^^ 

reaction mixture and the mixture was extracted with ethyl .^action m«t«re was ''^^^''''''^.^^"^'''^^^^^y 

acetate. After the extract was dried over anhydrous sodium 60 the residue was dissolved m ethyl ^tate 

sulfate, the solvent was removed under reduced pressure. washed with an aqueous satu«ted b ^^^nate 

The re;idue was purified by NH silica gel chromatography solution, water and bnne. dned over anhydrous sodmm 

(sSvent: chlorofo^^thyl aceute.50:l). and the raiting sulfate, and then, the solvent removed unds redtod 

impound was treated with trimethylsilyl iodide to obtain P^ssure. The residue '^P^'^fJl^ 

trans-4-[(5-cyano-2-isoindolinyl)carbonyl] 65 chromatography (solvent: chloroform-methanol (50.1)). 

cyclohexylamine.hydroiodide (Reference Example 13-34 in This compound was deprotected by treating with 

Table 8). palladium-carixm to obtain trans-4-{[6-(dimethylammo) 
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metbylcarbonyl-l-indolinyl]carbonyl}cyclohexylamine dioxane was added thereto, and the mixtuie was stirred at 

(Reference Example 13-39 in Table 8). room temperature for 12 hours. The reaction mixtuie was 

(5) 0.8 ml of an aqueous 37% formalin solution and 635 concentrated, methanol was added to the residue and the 
mg of sodium triacctoxyborohydride were added to 10 ml of mixture was concentrated under reduced pressure. Next, 
an acetonitrile suspension containing 402 mg of the com- 5 ether was added to the residue, and the mixture was con- 
pound obtained in the above (1) at room temperature, and centrated under reduced pressure to obtain cis-4-(4- 
the mixture was stirred for 1.5 hours. The reaction mixture hydroxypiperidinocarbonyl)cyclohexylamine.hydrochloride 
was diluted with water and extracted with ethyl acetate. The (Reference Example 14-1 in Table 8). 

extracted layer was washed with water and brine in order, Also, the compounds of Examples 14-2 to 14-16 in Table 
dried over anhydrous sodium sulfate, and then, the solvent lO g ^^ere obtained in the same manner as mentioned above, 
was removed under reduced pressure. The residue was using the corresponding starting materials. (Provided that in 
purified by silica gel column chromatography (solvent: case of free compounds, they can be obtained by saturating 
chloroform-ethyl acetate (2:1)). an aqueous solution of a hydrochloride salt compound with 

This compound was deprotected by treating with potassium carbonate, and after extracting the solution with 
palladium-carbon to obtain trans-4-[(6-dimethylamino-l- chloroform, drying the extract over anhydroxis sodium sul- 
indolinyl)carbonyl]cyclohexylamine (Reference Example fate and removing the solvent under reduced pressure.) 
13-40 in Table 8). 

(6) The compounds of Reference Examples 13-41 to Reference Example 15-1 
13-46 were obtained in the same manner as in the above (1) ^ 

to (5) except for using N-benzyloxycaibonyl-trans-4-[(5- To a dimethylformamide (7 ml) solution containing 
nitro-l-indolinyl)carbonyl]cyclohexylamine (the compound N-(tert-butoxycarbonyl)piperazine (1.0 g) were added 
obtained in the same manner as in Reference Example 13-1) potassium carbonate (742 mg) and then butyl iodide (1.09 
as a starting material. g)> ^d the mixture was stirred at room temperature for 15 

hours to undergo reaction, thereby obtaining N-tert- 
Refcrence Examples 13-47 to 13-52 ^ butoxycarbonyl-N-butylpiperazine. This compound was 

acid-treated with hydrochloric acid to obtain 
451 mg of potassium carbonate and 238 mg of N-butylpiperazine.dihydrochloride. 
2-(dimethylammo)ethyl chloride bydrochlonde were added 

to 5 ml of a N,N-dimethylformamide solution containing Also, N-isopropylpiperazinc.dihydrochloridc was 
400 mg of N-benzyloxycarbonyl-trans-4-[(5-hydroxy-l- 30 obtained in the same manner as mentioned above. 
indolinyl)carbonyl]cyclohexylamine (the compound 

obtained in the same manner as in Reference Example 13-1), Reference Example 15-2 

and the mixture was stirred at 50** C. for 19 hours. The 

reaction mixtwe was concentrated under reduced pressure, Dimethylamine hydrochloride (430 mg) was added to a 
andasolutionof the residue in chloroform was washed with 35 methylene chloride (10 ml) solution containing 4-(tert- 
water, dried over sodium sulfate, and then, the solvent was butoxycarbonyl)piperidone (1.0 g), and under ice-cooling, 
removed under reduced pressure. The residue was purified trietbylamine (0.84 ml) and triacctoxyborohydride (1,17 g) 
by silica gel column chromatography (solvent chloroform- ^^^e further added thereto, and the mixture was stirred at 
methanol (30:1)). room temperature for 3 hours to undergo reaction, thereby 

100 mg of 10% palladium-carbon catalyst and 920 mg of ^ obtaining N-tert-butoxycarbonyl-4- 
ammonium formate were added to 10 ml of methanol-10 ml dmiethylammopipendme This compound was acid-treated 
of tctrahydrofuran suspension containing this compound, with hydrochlonc acid to obtain 4<dimethylamino) 
and the mixture was refluxed for 17 hours. The insolubles piperidme.dihydrochlondc. 
were removed by filtration, and the filtrate was concentrated 

under reduced pressure to obtain 281 mg of trans-4-{[5-(2- Reference Example 15-3 

dimethylaminoethyl)oxy-l-indolinyl] ^ . . . v , 

carbonyl}cyclohexylamine (Reference Example 13-47 in ^^^^^ triaoetoxj^rohydride (10.51 g) was added to a 
Table 8) methylene chloride (50 ml) solution containing 

^, \ „ N-formylpiperazine (5.08 c) and cyclohexanecarboxyalde- 

1,^; ^u?T l'^*^!.'*'"*.^^''""'''"* ^^"^ '° 50 hyde (7.50 g) under ice^ling, and the mixture was stirred 
I ""ed to ^ """^ temperature for 18 hours to undergo reacUon, 

men on a ve. thereby obtaining l-formyl-4-cyclohexylmethylpiperazine. 

Reference Examples 14-1 to 14-16 w "t^l^^'^'^ with hydrochloric acid lo obUin 

^ l-(cyclohexylmethyl)p9erazine.hydrochlonde. 

A mixture comprising 400 mg of cis-4-(tert- 55 

butoxycarbonylamino)cyclohexanecarboxylic acid, 216 mg Reference Example 15-4 
of 4-hydroxypiperidine, 244 mg of 1-bydroxybenzotriazole, 

686 mg of 0-benzotriazol-l-yl-N,N,N',N*- 60% Sodium hydride (0.232 g) was gradually added to a 

tetramethyluroniumhexafiuorophosphate, 398 /il of tctrahydrofuran (4.5 ml) solution containing 1-tert- 

N-methylmorpholine and 11 ml of N,N-dimethylformamide 60 buloxycarbonyl-4-hydroxypiperidine (0.900 g) and 

was stirred at room temperature for 14 hours. Water was 2-chloropyrimidine .(0.666 g), and 2 hoiurs later, dimethyl 

added to the reaction mixture and the mixture was extracted sulfoxide (1.0 ml) was added thereto, and the mixture was 

with ethyl acetate. The extract was washed with an aqueous stirred at room temperature for 1 day to undergo reaction, 

10% citric acid solution, water and brine, dried over anhy- thereby obtaining l-tcrt-butoxycarbonyl-4-(2- 

drous sodium sulfate, and then, the solvent was removed 65 pyrimidinyloxy)piperidine. This compound was acid-treated 

under reduced pressure. The resulting residue was dissolved with hydrochloric acid to obtain 4-^2-pyrimidinyloxy) 

in 5 ml of dioxane, then, 6 ml of 4N hydrochloric acid- pipendine.hydrochloride. 
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Also, the following compounds were obtained in the same containing 0.99 g of 2.terl-butoxycarbonyl-5- 

manner as mentioned above. (bydroxylmethyl)isoindoline under ice-cooling, and the 

4-(5-Cyano-2-pyridyloxy)piperidine.hydrochloride mixture was stirred under ice-cooling for 1 hour. Water was 

4-{5-Bromo-2-pyrimidinyloxy)piperidine JiydiocUoride added to the reaction mixture and the mixture was extracted 

4-(p-Nitrophenoxy)piperidine. hydrochloride 5 ^^jj ^^^y^ acetate. After the extract was dried over sodium 

sulfate, the solvent was removed under reduced pressure. To 

Reference Example 15-5 ^^^^ ^^^^ 20 ml of ethanol and 1.02 ml of 

Amixture comprising N-{tert-butoxycarbonyl)piperidine- diisopropylethylamine, and the mixture was refluxed for 30 

4-carboxylic acid (700 mg), morpholine (319 /d.), 1-ethyl- minutes. The reaction mixture was concentrated under 

3- (3-dimethylaminopropyl)-carbodiimide (702 mg), reduced pressure, and ethyl acetate and an aqueous 5% 
1-hydroxybenzotriazole (495 mg) and N,N- hydrochloric acid solution were added to the residue, fol- 
dimethylformamide (9 ml) was stirred at room temperature lowed by the extraction. After the extract was dried over 
for 16 hours to undergo reaction, and the resulting com- sodium sulfate, the solvent was removed under reduced 
pound was acid-treated with hydrochloric acid to obtain is pressure. The residue was purified by silica gel chromatog- 

4- (morpholinocarbonyl)piperidine.hydrochloride. raphy (solvent: hexane-cthyl acetete-4:l) to obtain an oily 
Also, the following compounds were obtained in the same product. This oily product was dissolved in 5 ml of dioxane, 

manner as mentioned above. then, 8 ml of 4N hydrochloric acid-dioxane was added 

4-(Diethylaminocarbonyl)piperidine.hydrochloride thereto, and the mixture was stirred at room temperature. 

4-(N-methyl-N-benzylaminocarbonyl) The precipitates precipitated by addition of 20 ml of ether 

piperidine.hydrochloride were collected by filtration and washed with ether to obtain 

4-(p-Chlorophenylaminocarbonyl)piperidine.hydrochloride 5-(ethoxymethyl)isoindoline.hydrochloride. 

Reference Example 15-6 Also, the following compounds were obtained in the same 

. manner as mentioned above. 

A mixmre comprising 4-ammo-l-(tert-butoxycarbonyl) ^ ix- • j i- u -i-^ 

piperidine (700 mg), benzoic acid (512 mg), l.thyl.3.(3- 5<Methoxymethyl)^mdolme.^^^^^^ 

dimethylaminopropyl)-carbodiimide (804 mg), 5.(Isopropyloxymethyl)isomdohne.hydrochlonde 

l-hydroxybenzotriazole (567 mg) and N,N- i ic in 

dimethylformamide (10 ml) was stirred at room temperature Reference Example 

for 16 hours to undergo reaction, and the resulting cona- trielhylamine and 0.35 ml of methyl chloro- 

pound was acid-treated with hydrochloric acid to obtam formate were added to 8 ml of a methylene chloride solution 

4-(benzoylamino)piperidine.hydrochloride. containing 0.72 g of 5-amino-2-tert- 

Also, the following compounds were obtained in the same 35 butoxycarbonylisoindoline, and the mixture was stirred at 

manner as mentioned above. room temperature for 5 hours. Water was added to the 

4-(2-Pyridylcarbonylamino)piperidine.hydrochloride reaction mixture and the mixture was extracted with ethyl 

4-(Cyclohexylcarbonylamino)i>iperidine.hydrochloride acetate. After the extract was dried over anhydrous sodium 

sulfate, the solvent was removed under reduced pressure. 
Reference Example 15-7 40 ^^.^^^ ^^^^ ^^^^ chromatography 

An acetonitrile (7 ml) solution containing N-(tert- (solvent: diloroform-ethylacetate-2:l) to obtain an oil. This 

butoxycarbonyl)piperazine (700 mg), N-methyl-N- oil was dissolved in 5 ml of dioxane, then, 8 ml of 4N 

phenylcarbamoyl chloride (700 mg) and trielhylamine (1,05 hydrochloric add-dioxanc was added thereto, and the mix- 

mL) was stirred at room temperature for 15 hours to undergo 45 mre was stirred at room temperature. The precipiUtes pre- 

reaclion, and the resulting compound was acid-treated with cipitated by addition of 20 ml of ether were collected by 

hydrochloric acid to obtain l-(N-melhyl.N. filtration and washed with ether to obtain 

phenylaminocarfK>nyl)piperazine.hydrochloride. 5<methoxycarbonylamino)isoindohne,hydrochlonde. 

Also, the following compounds were obtained in the same 

Reference Example 15-8 50 ^^^^^^ ^ mentioned above. 

Methanesulfonyl chloride (3.65 ml) was added to a meth- 5^Acetylamino)isoindoline.hydrochloride 
ylene chloride (50 ml) solution containing 

N-formylpiperazine (5.08 g) and trielhylamine (6.85 ml) Reference Example 15-11 
under ice-cooling, and the mucture was stirred at room 55 

temperature for 18 hours to undergo reaction, thereby 2-tert-Butoxycarbonyl-5-aminoisoindoline (the com- 

obtaining l-formyl-4-methanesulfonylpiperazine. This com- pound obtained in the same manner as in WO 00/23428) and 

pound was acid-treaied with hydrochloric acid to obtain dimethylglycine were used as starting matenab and reacted 

l-methanesulfonylpiperazine.hydrochloride. Also, in the same manner as m Reference Example ll-l to obtam 

l<phenylsulfonyl)piperazine.hydrochloride was obtained in ^ 5-(dimethylaminomethylcarbonylamino)isoindoline. 

the same manner as mentioned above by using the corre- in the following Table la to Table Id and Table 2 to Table 

spending starting material. 8, chemical stractures and physical properties of the com- 
pounds of the above Examples and Reference Examples are 

Reference Example 15-9 shown. (In Tables, "Me" represents a methyl group. Also, in 

0.84 ml of triethylamine and 0.37 ml of methanesulfonyl Tables. MS APCl (m/z) represents mass spectrometric value 

chloride were added to 10 ml of a tetrahydrofuran solution (atmospheric pressure chemical lomzaUon mass spectrum).) 
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TABLE la 



R2— X 




-p 

NC 



Example No. R^— X— 



Salt Physical properties, etc. 



la-1 



H 2HC1 Colorless powder 

MS • APCI (m/z): 373 (M + H]+ 



U-2 



2HC1 Brownish powder 

MS • APCI (m/z): 328 [M + H]+ 



la'3 



HQ Colorless powder 

MS • APCI (m/z): 353 [M H}t- 



la-4 



H 2Ha Colorless powder 

MS • APCI (m/z): 396 [M + 



lft-5 




H 2HQ Colorless powder 

MS • APCI (m/z): 353 [M + H}f 



1b-6 



NO2 




H 2Ha Yellowish powder 

MS • APCI (m/z): 373 (M + Hh 



la-7 



H 2HCI Colorless powder 

MS APCI (m/z): 329[M + HK 



la-8 



Br- 



H 2HC1 Colorless powder 

MS ■ APCI (m/z): 407, 409 [M + H}¥ 



U-9 



H 2Ha Pale yellowish powder 

MS • APCI (m/z): 375 [M -t- H}^ 



la-10 



Cl- 



2HCI Colorless powder 

MS • APCI (m/z): 363 [M + H}+ 



la-11 



2HC1 Colorless powder 

MS • APCI (m/z): 329 [M -i^ H]+ 



H HO Pale brownish powder 

MS • APCI (m/z): 334 [M <f H]+ 
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TABLE la-continued 



R2— X- 




I o 



NC 



Example No. K^—X" 



Salt Physical properties, etc. 



la-13 




la-18 CI 



la.l9 CI 



H HQ Colorless powder 

MS • APCI (m/z): 372 [M + H] 



H HQ Coloriess powder 

MS • APCI (m/z): 440 [M + H] 



• H HO Colorless powder 

MS • APCI (m/z): 402 [M + H] 



2HC1 Purified powder 

MS APCI (m/z): 364,362 



2HC1 Purified powder 

MS -APCI (m/z): 364, 362 



H 2HC1 Purified powder 

MS APCI (m/z): 364, 362 



H 2HCI Purified powder 

MS ' APCI (m/z): 365, 363 



la-20 




2HC1 Purified powder 

MS APCI (m/z): 397 



2HC1 Purified powder 

MS • APa (m/z): 357 



H 



la-22 



0^ 



H 2HC1 Purified powder 

MS APCI (m/z): 354 
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TABLE la-oontinued 



NC 

Example No. R^— X — Salt Physical pn^erties, etc. 



la-23 



U'24 



la-25 



la-26 



la.27 



18-28 



la-29 




2HCI Puiified powder 

MS APCI(m/z): 354 



2Ha Coloriess powder 

MS • APCI (m/z): 378 [M -i- 



7BC\ Puiified powder 

MS • APCI (m/z): 329 



HQ Brownish powder 

MS - APCI (m/z): 389 [M i- H] 



2HC1 Colorless powder 

MS ■ APCI (m/z): 375 [M + H}¥ 



2HC1 Colorless powder 

MS • APCI (m/z): 447 (M 4- H}¥ 



2HC1 Colorless powder 

MS • APCI (m/z): 448 (M > H> 
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TABLE la-continued 



R2— X 




NC 



Example No. R^— X— 



R^ Salt Physical prapetties, etc. 



la-30 




H 2Ha Colorless powder 

MS • APCI (m/z): 477 [M + H> 



la-31 




H 2Ha Colorless powder 

MS • APCI (m/z): 483 (M + H)+ 



la-32 




H 2HC1 Colorless powder 

MS • APCI (m/z): 486 [M + H]+ 



18-33 



HjC^ ^CHa H 2Ha Colorless powder 

N MSAPa(m/z):444(M + H]+ 

N^N 
II 
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TABLE la-continued 



R^X 




1 O 



NC 



Example No, R^— X- 



R* Salt Physical properties, etc. 



U-34 




2HC1 Colorless powder 

MS ■ APCI (m/z): 470 [M + H}¥ 



la-35 




2HC1 Colorless powder 

MS • APCI (m/z): 485 [M + H]+ 



la-36 



la-37 




HO Coloiless powder 

MS • APCI <in/z): 511 (M * 



2HC1 Coloriess powder 

MS ' APCI (m/z): 485 (M -t- H]+ 
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TABLE la-continued 




NC 



Example No. R^— X— 



R^ Salt Physical properties, etc» 



la-38 




2HC1 Coloriess powder 

MS • APCI (m/z): 488 [M + H]+ 



la-39 



H 2HC1 Colorless powder 

MS • APCI (m/z): 472 [M + H]+ 



N*" N 



la-40 




HjC— N 



H 2HC1 Colorless powder 

MS • APCI (m/z): 446 [M + H]+ 



la-41 




N 



H 2HCI Coloriess powder 

MS ■ APa (m/z): 518 [M + H]+ 



la-42 



2HCI Purified powder 

MS • APCI (m/z): 405 



la-43 




2Ha Colorless powder 

MS • APCI (m/z): 395 (M + H)* 
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TABLE la-continued 




1 o 



NC 



Example No. R^— 



R^ Salt Physical properties, etc. 



la-44 HjC 



H 2HC1 Purified powder 

MS • APa (m/z): 386 



1a-45 




NO2 



2Ha Purified powder 

MS*APCI(m/z): 372 



la-46 



18-47 




CN 



H 



2HCI Purified powder 

MS-APCI(in/z): 370 



2HC1 Purified powder 

MS APCICm/z): 370 



18-48 




F CN 



2HC1 Purified powder 

MS • APCI (m/z): 420 



la-49 




H2N ^ g^' 
CN 



la-50 NC, 



3HC1 Purified powder 

MS • APCI (m/z): 367 



H 2HC1 Purified powder 

MS -APCI (m/z): 370 



la-51 



oc 



2HCI Colorless powder 

MS • APCI (m/z): 352 [M -f H] 



la-52 



2HC1 colorless powder 

MS - APCI (m/z): 370 [M + H] 
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TABLE la-continued 



R2— X 




1 o 



Example No. R^— X— 



Salt Physical properties, etc. 



la.53 Br. 




CN H 



2Ha Colorless powder 

MS • APCI (m/z): 432, 430 [M + H] 



la-54 




CN 



2HC1 Cobrless powder 

MS - APCI (m/z): 382 [M -i- H] 



la-55 



la-56 



la-57 



la-S8 




la-59 



2HC1 Colorless powder 

MS • APCI (m/z): 384 [M -i- H}¥ 



2HCi Colorless powder 

MS • APCI (m/z): 368 [M + H> 



2HC1 Cblorless powder 

MS • APCI (m/z): 413 (M + H]+ 



2HC1 Colorless powder 

MS • APCI (m/z): 419 [M + H]+ 



2HC1 Colorless powder 

MS • APCI (m/z): 453 [M i- H> 



H 2HC1 Colorless powder 

MS • APCI (m/z): 373 [M + H}* 



H 2Ha Colorless powder 

MS • APCI (m/z): 353 [M + H}f 
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TABLE la-continued 




P 



Example No. R^— X — 



NC 



R^ Salt Physical properties, etc. 



la-62 



la-63 



la-64 



la-6S 



la-68 



la>69 



la.70 



la-71 



CN 





Br 

la-66 CHj 

I 

la-67 





OaN 





la-72 N 



H 2HCI Pale yellowish powder 

MS • APCI (m/z): 353 [M + H}i^ 



H 2HC1 Pale brownish powder 

MS • APCI (m/z): 373 IM + H]+ 



H 2HCI Colorless powder 

MS - APCI (m/z): 329 [M 4> H}4> 



2HO Pale yellowish powder 

MS ' APCI (m/z): 409 [M H}i> 



2HC1 Pale yellowish powder 

MS • APCI (m/z): 375 [M + H]+ 



Me 2HC1 Cbloriess powder 

MS - APCI (m/z): 343 [M H}i- 



Me 2HC1 Pale yellowish powder 

MS - APCI (m/z): 387 (M ^ H> 



Me 2HC1 Yellowish powder 

MS • APCI (m/z): 387 [M -f »> 



Me 2HCI Colorless powder 

MS • APCI (m/z): 367 [M + H]+ 



Me 2HCI Coloriess powder 

MS • APCI (m/z): 367 (M + H}^ 



Me 2HCI Brownish powder 

MS ■ APCI (m/z): 343 (M + H]+ 
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TABLE la-continued 




Example No. R^— X— 



NC 

R^ Salt Physical propeities, etc. 



la-73 



la-74 




Me 2HC1 Pble yellowish powder 

MS • APa (m/z): 387 [M + H)* 



Mc 2HC1 YcUowish powder 

MS • APCI (m/z): 387 (M + H]+ 



la-75 



NC- 



Me 2HC1 Colorless powder 

MS • APCI (m/z): 367 [M + H]+ 



la-76 



CN 




Me 2HC1 Colorless powder 

MS • APCI (m/z): 367 [M + H]+ 



CH2OH 2HC1 Pale yellowish powder 

MS • APCI (m/z): 405 [M + HK 



la-78 




CH2OH 2Ha Pale yellowish powder 

MS ■ APCI (m/z): 403 [M + H]+ 



la.79 



CN 




CH2OH 2HC1 Colorless powder 

MS • APCI (m/z): 383 [M H}i- 



la-80 



CH2OH 2HC] P^le yellowish powder 

MS • APCI (m/z): 403 [M -i^ H]+ 



la-81 



CH2OH 2HC1 Colorless powder 

MS • APCI (m/z): 383 [M + H]+ 



la-82 



NC- 



CH2OH 2HC1 Goloriess powder 

MS • APCI (m/z): 383 [M + H3+ 



la^3 



CN 




CH2OH 2HC1 Pale yellowish powder 

MS - APCI (m/z): 383 [M + H}¥ 
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TABLE la-oontinued 



68 



R*— X 





EirampleNo. R^— X— 



NC 



Salt Physical properties, etc. 



la-84 



U-85 



la-86 



la-87 



U-88 



la-89 




CHjOH 2HC1 Pale yellowish powder 

MS • APCI im/z): 403 [M H> 



CHjOH 2Ha Pale yellowish powder 

MS • APCI (m/z): 403 (M ^ H}+ 



H 2HC1 Purified powder 

MS • APa (m/z): 343 (M ^ H}f 



H 2HCI Purified powder 

MS • APa (m/z): 421 (M -t- H]+ 



2HCI Purified powder 

MS • APCI (m/z): 343 [M + Hji- 



2HO Purified powder 

MS • APCI (m/z): 367 [M -i- H]+ 



TABLE lb 



R2— X 




-p 

NC 



Example No. R^— X— 



R^ Salt Physical pr(^rties, etc. 



lb-1 



lb-2 



O2N 





lb-3 F 
F— 



H HQ Colorless powder 

MS • APa {m/zy. 374 (M ♦ H)f 



H HQ Colorless crystal 

Gradually decomposed around at melting 
point: 233*C 

MS • APQ (mAs): 354 [M * H}¥ 

H HQ Odorless powder 

MS • APa (m/z): 397 (M * H}f 
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TABLE lb-continued 




-P 

NC 



Example No. R^— X— 



Salt Physical properties, etc. 



lb-4 



N02 




H HQ Pale yellowish powder 

MS ■ APa (m/fc): 374 [M + H}f 



lb-5 



lb-6 



lb-7 



NH2 

6-" 





H 2HC1 Colorless powder 

MS • APa (m/z): 344 [M + H> 



H HCl Colorless powder 

MS • APa (m/z): 410 [M + H]+ 



H HCl Colorless powder 

MS • APa imfz): 364 [M + H)f 



Ib-S 



lb.9 



lb-10 



lb-11 



lb-12 



lb-13 



CHjS- 




Free form Colorless crystal 

Melting point: 129-130* C. (decomposed) 

H HQ Pale yellowish powder 

MS • APa (m/z): 376 [M + Hjf 



H HQ Colorless 

MS • APa {mfz): 360 [M + Hlf 



H HQ Colorless powder 



N 




/ 

N 




lb-14 N 




MS ■ APa (m/z): 436 [M + H> 



H HCl Colorless powder 

MS ' APa (m/z): 396 [M + H)*- 



H HQ Colorless powder 

MS • APa (m/i): 330 [M + Hjf 



H HQ Pale yellowish powder 

MS • APa (mte): 373 [M + H}*- 



H HQ Purified powder 

MS • APa (mfz): 330 (M + H]*- 
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TABLE lb-continued 




lb-18 CHs H 2HC1 Purified powder 

I MSAPa(inAE):3S9 



lb-19 



lb-20 



lb-21 



lb-22 



lb-23 



lb-24 




H 2HCI Purified powder 

MS • APCI (m/z): 329 



H 2HC1 Purified powder 

MSAPa(iii/zX365,363 



H 2HC1 Purified powder 

MS • APa (mfzy. 359 



H HQ Colorless powder 

MS • APQ (m/z): 330 [M * H}f 



H HQ Purified powder 

MS • APQ {m/z)i 366, 364 



H Ha Purified powder 

MS • APa (m/z): 35S 



us 6,849,622 B2 



73 



74 



TABLE Ib-oontimied 




Example No. R^— X— 



Salt Physical propetties, etc. 



lb-25 H3C— S 

X 



lb-26 



lb-27 



lb-30 



lb-31 



lb.32 



lb.33 




lb-28 ^N^ 



cx 



N O' 



lb.29 CI 




H3C 

^ 

HjC "N' "^O 
.NO2 





H HO Colorless powder 

MS • APa (rate): 376 [M + Hji- 



H HQ Purified powder 

MS • APa {m/z): 398 



H HQ Purified powder 

MS • APa (m/z): 358 



H HQ Purified powder 

MS • APa (m/i): 366, 364 



H Ha Purified powder 

MS • APa (m/z): 366, 364 



H HO 



H 2HC1 



Purified powder 

MS • APa {mlz): 330 



Purified powder 

MS • APa (m/i): 456 



H HQ 



H HQ 



Purified powder 
MS-APa(m/z):373 



Colorless powder 

MS • APa (m/z): 353 [M + H] 
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TABLE Ib-oontinued 



I o 



NC 




Example No. R^— X— 



Salt Physical properties, clc. 



lb.34 




H Ha Colorless powder 

MS • APa (m/^): 371 (M ^ H)f 



lb-35 



CN 




H HQ Colorless powder 

MS • APa {m/z): 371 [M + H}f 



lb-36 



lb.37 




NC. 




H HCl Colorless powder 

MS • APa {m/z): 421 [M + H)f 



H HO Colorless powder 

MS • APa (m/z): 371 [M ♦ Hjf 



lb-38 



H HQ 



Cdorless powder 

MS • APO (mfz): 371 [M + H\¥ 



lb-39 



HaC^ 



^CN 



H HQ 



Colorless powder 

MS - APa {mfz): 367 [M H] 



lb-40 



^CN 



H HO 



Pale brownish powder 

MS • APa (m/z): 371 [M -i^ H] 



lb-41 Bfx 



^CN 



H HQ 



Colorless powder 

MS • APa (la/z): 433, 431 [M * H] 



lb^2 



HjC^ 




H HQ Colorless powder 

MS • APa {muy 383 [M 4 H] 
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TABLE lb-continued 




Example No. R^— X — 



P 



NC 



Salt Physical properties, etc. 



lb-43 




H HQ Colorless powder 

MS • APa {m/zy. 387 [M * H] 



lb-44 



H Ha 



Colorless powder 

MS ■ APa (ra/z): 433, 431 [M + H] 



lb-45 



lb.46 



lb.47 



lb-48 




H HQ 





Purified powder 

MS • APO {mfzy. 492, 490 



H HO Purified powder 

MS • APa {mfz): 406 



H HO Purified powder 

MS • APO (m/z): 379 



H HO Colorless powder 

MS • APO (m/z): 385 (M H)f 



lb-49 



X. 




H HO Purified powder 

MS'APO(ffl/^):448 



lb-50 



HjC^ ^CHj 
N 



H 2HC1 Purified powder 

MS ■ APO {m/zy. 445 
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TABLE Itxontioued 



80 




1 O 



kJ-. 



P 



Example No. R^— X— 



NC 



Salt Physical properties, etc. 



lb-51 



NH 




HjC O 



lb-S2 



o 

A. 



N 




H3C 



lb-53 



Q 



H3C "o" 



lb-54 



N-^ N 




lb-55 



H3C 



H3C^ ^CH3 
N 



H 2HC1 Puriaed powder 

MS • APa im/z) : 431 



H 2HCI Purified powder 

MS • APa (m/z): 487 



H 2HC1 Purified powder 

MS • APO (mAE): 471 



H 2Ha Purified powder 

MS • APa (mAs): 417 



H 2HCI Purified powder 

MS • APa (m/z): 444 
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TABLE lb-continued 




Example No. R^— X— 



P 



NC 



Salt Physical properties, etc. 



lb-56 



N 



H 2Ha Purified powder 

MS ■ APa (m/z): 486 



lb-57 



lb-58 



N 




H 2HC1 Purified powder 

MS ■ APa {tajzy. 470 



H HO Colorless powder 

MS • APa (m/i); 374 [M + H}f 



lb-59 



lb-62 




NC— ^' ^ O 

=N 



lb-60 F F 



lb-63 CH3 y 




H HQ Colorless powder 

MS • APa (m/^): 354 [M H}4- 



H HCl Colorless powder 

MS • APa {mfzy 397 [M -1^ H}f 



H HQ Colorless powder 

MS • APa (m/z): 354 (M + Hjf 



H HO Colorless powder 

MS • APQ (m/z): 408 [M + HK 



H HQ Yellowish powder 

MS • APQ {m/z): 376 [M + H^ 



lb-64 N 



H HQ Coloriess powder 

MS • APQ (m/z): 330 f M + H]+ 
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TABLE lb-continued 



r2— X 




EjampleNo. R^— X~ 



nl O 



P 



NC 



Salt Physical properties, etc. 



lb-65 



lb-66 



lb>67 



lb-68 



lb-69 



lb-70 



lb.71 



NOj 



NC- 




NO2 



NC 




H2N ^^=N 



Me HQ Purified powder 

MS • APa {mtiy. 388 [M + H}4- 



Me HQ Purified powder 

MS • APa (m/z): 368 [M + H> 



Me HQ Purified powder 

MS • APa (m/^): 388 [M > H)f 



Me HCl Purified powder 

MS • APQ (mAz): 368 [M + H}«- 



Me HQ Purified powder 

MS ' APa (m/k): 388 [M H)*- 



Me HQ Purified powder 

MS • APO {mti)\ 424 [M H}f 



Me HQ Purified powder 

MS • APa (m/^): 386 [M 4 H}f 



TABLE Ic 



R2— X 




1 o 



Example No. R'— X— 



NC 

R' Sail Physical properties, etc. 



3c-l 



lc-2 



o 



H 2Ha Colorless powder 

MS • APCI (m/z): 356 (M + H> 



H HCl Colorless powder 

MS • APCI {mjz)\ 361 [M -t- H] 
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TABLE Ic-continued 



J-" 

Example No, R^— X— R» Salt Physical properties, etc. 



lc-3 / y H Ha Purified powder 



H MS • APa (m/2): 362 



N O 



^ ^ ^ Colorless powder 

/ \_B MS ■ APa (m/i): 355 IM + 



OS 

OU 



O 



lc-5 cHj H HCl Colorless powder 

MS • APa (m/z): 375 [M + H] 

O 

lc-6 ^^^N^ H HCl Colorless powder 

MS ■ APCI (m/z): 383 [M + H}f 



r 



lc-7 cHj H 2Ha Purified powder 

I MS • APQ (tnfz): 404 



H 2HC1 Colorless powder 
I MS - APa {mfz): 398 [M -i- H] 




lc-9 O*^^^"^^ H HCl Purified powder 

CHj MS • APCI (m/z): 427 



<J 




r 



Ic-lO CHj H HCl Colorless crystal 

I Melting point: 211*' C. (decomposecQ 

H3C — ^ MS • APa (m/z): 307 [M + H] 



r 



lc-11 CHa H HCl Purified powder 

I MS • APa (m/z): 349 

HiC^ ^ .N. 
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TABLE Ic-coDtinued 



R»-X 




R' 9 



P 



Example No. R^— X— 



NC 



Salt Physical properties, etc. 



lc-12 



lc-13 HjC 




H3C, 



H HCl Colorless powder 

MS • APa (m/z): 377 + H}*- 



H HCI Purified powder 

MS ■ APCI (m;^): 349 



lc-14 H3C 



lc-15 



H3C 



r 



H HCl Colorless powder 

MS • APa (mfz): 363 [M H}f 



H HCl Purified powder 

. MS ■ APa (m/z): 365 



lc-16 



H HCI Colorless powder 

MS • APO (m/z): 389 [M -i- H}f 



lc-17 



lc-19 



O 



H3C 



HjC^ 



r 



r 



H HCl Pale brownish purified resin state 
MS • APCI (m/z): 279 [M + HJ+ 



H HCl Purified powder 

MS • APCI (m/z): 293 [M + H}*- 



H HCI Purified powder 

MS • APa (mAc): 307 [M 4^ H}f 



lc-20 



Y 



H HO Purified powder 

MS • APa (m/z): 335 [M + H}f 



lc-21 



H 



CH3 O 



H Ha Purified powder 

MS • APO (m/z): 321 (M -i- H}f 
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TABLE Ic-conlinued 



NC 

EamplcNo. R*— X— R* Salt Physical properties, etc. 

lc-22 H H Ha PuriHcd powder 

HjC^^^^^N. MS • APa (m/z): 335 [M + H)f 

H,C^ 1 
CH3 o 

lc-23 H H HCl Colorless powder 

MS - APa (m/z): 357 |M + H}* 



lc-24 H H HCl Colorless powder 

" MS • APa (m/i): 357 (M + H}f 



lc-25 H3C V H HCl Colorless powder 

\ " MS • APa (m^): 373 [M + H)+ 



lc-26 H H HCl Colorless powder 

" MS ' APa (m/E): 362 [M 4 H}f 



crY 

Y 



lc-27 H H HCl Colorless powder 

^ N\ MS • APCI (m/z): 376 [M + H> 

H3C- 




S O 



lc-28 H H HQ Pale brownish powder 

Nn. MS ■ APCI (m/z): 363 [M + H}f 



CO-" 



s o 

lc-29 ^^^^s^^,^ H HCl Colorless purified powder 

MS • APa (m/z): 395 (M + H}f 



T 



lc-30 CH3 H HCl Puriaed powder 

I MS • APa im/z): 321 [M + Hjf 



H3C^ 



r 

o 



lc-31 CH3 H HCl Purified powder 

I MS • APCI (m/z): 335 [M + H]4- 



HsC 
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TABLE lc<oatinu6d 




1 o 



NC 



Example No. R^— X — 



Salt Physical properties, eU:. 



lc-32 



H3C 
I 



Y 



H HCl Brownish purified resin state 

MS * APO (m/t): 36S [M + II> 



lc-33 



lc-34 



HaC 



o 

HaC 



H HQ Pale brownish purified powder 
. MS • APa (mAc): 365 [M + H}f 



H HQ Pale brownish purified resin state 
MS • APa (m/z): 379 [M + H}f 



lc-35 



HaC^ 



HaC 



H HCl Purified powder 

MS - APCl (m/z): 351 



lc-36 



H3C 



HO^ 



H HO Purified powder 

MS • APa (m/z): 351 



lc-37 



HaCs 



O CH3 



H HCl Colorless purified powder 

MS • APQ (m/k): 365 [M -f H}f 



lc-38 



H3C 

HaC 



CH3 O CH3 



H HCl Colorless purified powder 

MS • APQ (m/z): 407 [M + H> 



lc-39 O CHa H HCl Colorless purified powder 

II I MS - APQ (m/z): 351 [M H> 

o 

lc-40 O CHa ^ Colorless purified powder 

MS > APQ (mAe): 379 (M H}f 



HjC^ O 
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TABLE Ic-continued 



Example No. R*— X— R» Salt Physical properties, etc. 

Ic^l CH3 H HCl Colorless purified powder 

I MS ' APa (m/z): 333 [M -f H}f 



lc-42 H 2Ha Purified powder 

I MS • APQ (m/2): 370 [M + H}f 



lc-43 H3C H 2Ha Purified powder 

MS • APQ (m/z): 400 [M -t- H> 



H3C — O 



lc-44 H3C H HCI Colorless purified powder 

I MS • APa (ffl/z): 409 [M + H}f 




lc-45 HjC 1 H HCl Colorless purified powder 

MS • APO {mfz): 423 [M + H}f 



oo-V 



lc-46 H3C H HCl Purified powder 

I MS • APO (m/z): 307 [M 4 H}f 



HjC 

d 

^^-^"^ H3C V H HCl Colorless powder 

MS • APCI (m/z): 335 {M + H}f 



lc-48 H H HCl Purified powder 

NCvs^^^j^?^ ^X^\^Nn,_^ MS • APCI (m/z): 479 [M + H}f 



lc-49 H H HCl Purified powder 

02N>^^^^S. MS • APa (m/z): 498 (M + H}¥ 



'xxxrr 
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TABLE Ic-continued 



1 o 



NC 

Example No. R^— X — Salt Physical properties^ etc. 

lc-50 H H HCl Purified powder 

MS • APa (m/z): 492 (M + 



lc-51 H3C u H 2Ha Purified powder 

NC I ^ • APa (tnfz): 492 [M + H}*. 



lc-52 CH3 H 2Ha Colorless powder 

^ • MS • APCI (m/z): 452 [M + H> 



r 



TABLE Id 



R2— X 




«1 u 




NC 



Example 

No. R'— X— R* Salt Physical properties, etc. 

ld-1 \ H HCl Colorless powder 

MS - APa (m/z): 333 [M H}f 



ld-2 /"^"^ H HCl Purified powder 

MS • APCI (m/z): 363 

Y 

o 

ld-3 y^-^ H HO Purified powder 

MS " APa (m/i): 377 

N^ 




HO- 




T 



H3C ^ 

ld-4 H HQ Colorless powder 

/ MS • APa (m/z): 361 (M + H}f 




o 



ld-5 / V / H HCl Colorless powder 

MS ' APa (mft): 347 [M + H> 
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TABLE Id-continued 



Example 

No. X- 



1 O 



NC 



Salt Physical properties, etc. 



ld-6 



ld-7 



ld-8 



ld-9 



ld-10 



ld-13 



ld-14 



CH3 



H3C 
H3C' 



CH3 




-K>V 




"T 



ld-11 

H2N 

ld.12 H3C 



HN N ft 

^1 



N N rf 



H3C 'L—^ Q 



H HQ Colorless powder 

MS • APa (m/z): 361 [M + H}f 



H HQ Colorless powder 

MS • APa (m/z): 375 [M + H3+ 



H HQ Purified powder 

MS • APa (m/i): 403 [M + H>- 



H HCl Purified powder 

MS • APa (mAe): 405 [M •»■ H}f 



H Free foim Purified powder 

MS • APa (m/z): 390 



H HCl Colorless powder 

MS • APQ {mlz): 390 [M + H}f 



H 2HQ Colorless powder 

MS - APa {m/z): 390 [M + H}f 



H HO Purified powder 

MS • APa (m/z): 446 [M •^ H}f 



H 2HC1 Colorless powder 

MS • APQ (m/z): 348 [M + H}f 



H 2HC1 Purified powder 

MS • APa (ttUz): 376 



H 2HC1 Colorless powder 

MS ■ APCI (m/z): 390 [M + Hlf 
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100 




No. R2— X— 



ol O 



NC 



R' Salt . Physical properties, etc. 



ld-17 



ld-18 



HjC 



HO 

ld-19 o 



N N 

-N N if 

V_/ II 



HjC ^ ' o 

ld-20 o 



ld-21 



ld-22 



HiC 



o 

) " N N — if 

/ II 



H3C 



H3C 



ld-23 



ld-24 



ld-25 



ld-26 



H3C 

H^C CHj 

HjC O 



HjC ^O' 



11 /-\ 

H3C S — N N 

II 



H 2HC1 Colorless powder 

MS • APa (m/z): 404 [M + H> 



H 2HCI Colorless powder 

MS • APa (tsUz): 392 {M + H}f 



H HO Colorless powder 

MS • APCI (m/z): 390 [M + H] 



H HQ Purified powder 

MS-APa(iii/z): 404 



H HQ Purified powder 

MS • APCI (m/z): 418 



H HO Colorless powder 



H HQ 



H HQ 



H Ha 



H Ha 



Purified powder 

MS • APCI {mfz): 432 



Purified powder 

MS ■ APa (m/z): 432 



Colorless crystal 

Gradually decomposed at around Melting 
point: 198^ C. MS • AFO (m/z): 420 
(M ♦ H]+ 



Purified powder 

MS • APa imlz): 426 [M * H}f 
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TABLE Id-continued 



Example 

No. R2— X— 



r2— X 




NC 



Salt 



Physical properties, etc. 



ld-27 Haq. 



ld-28 



ld-29 



— o 



H HQ 



H HO 



Colorless crystal 

Melting point: 207-211' C 

MS • APa (m/i): 377 (M + H] 



Colorless crystal 

Melting point: 219' C (decomposed) 
MS • AFCI (m/^): 349 [M + H}f 



Methane Colorless crystal 

sulfonic acid Melting point: 217-218^ C. (decomposed) 



H HQ 



Colorless powder 

MS • APO (m/z): 365 [M 4- H}f 



ld-30 



>G-Tf 



H HQ 



Colorless powder 

MS • APa (m/^): 397 [M -<• H}«> 



ld-31 



ld-32 



ld-33 



ld-34 



ld-35 



ld-36 




H HQ Pale brownish powder 

MS • APCI (m/z): 426 [M ^ H}f 



H HQ Colorless crystal 

Melting point: 198-200* C. (decomposed) 
MS • APCI (m/z): 381 [M + H] 



H HQ Pale yellowish powder 

MS • APCI (m/^): 381 [M t- H}«- 



H 2HC1 Colorless crystal 

Melting point: >300'* C 

MS • APCI (m/z): 382 [M H}f 



H HQ Purified powder 

MS • APa (m/z): 395 



H HO Purified powder 

MS • APO (m/^): 401 
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TABLE Id-continued 



R2— X 




1 o 



Example 
No. 



R2— X— 




NC 



Salt Physical properties, etc. 



ld-37 



ld-38 



ld-39 



ld-40 



ld-41 



ld-42 




"1 

O-Oi 
Q-Oi 

CH3 



H HQ Purified powder 

MS - APa imfz): 423 



H HQ Colorless powder 

MS • APa (m/z): 429 [M -i- H> 



H HO Colorless powder 

MS • APCI (mtz): 451 [M + H}f 



H HO Purified powder 

MS ■ APa (mft): 424 



H 2HC1 Colorless powder 

MS • APQ (m/z): 438 fM -i- H] 



H 2IIC1 Colorless powder 

MS - APO (m/z): 458 [M 4- H] 



ld^3 



ld-44 



ld-45 



ld-46 





H 2HC1 Purified powder 

MS * APa (mfz): 454 



H 2HCt Purified powder 

MS • APQ (m/z): 425 



H 2HC! Colorless powder 

MS • APCI (ffl/z): 426 (M -t- 



H HQ Colorless powder 

MS • APQ (mfz): 492 (M H}t 



ld-47 




"1 



H 2HC1 



Purified powder 

MS • APQ {mfz): 444 (M + H> 
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TABLE Id-continued 




o 



jd-49 CH* H 2HC1 Colorless powder 

f MSAPa(m/z):466[M + H3 



ld-50 



ld-51 



ld-52 



ld>S3 



ld.S4 



ld-55 



ld-56 




H 2HC1 Purified powder 

MS • APa im/z): 494 



H HQ Purified powder 

MS • APa (m/z): 437 



H Maleic acid Purified powder 

Melting point: ISO-ISS*" C 



H HQ Purified powder 

MS • APa (m/i): 465 



H HQ Purified powder 

MS • APCI (m/z): 521, 519 



H HCI Purified powder 

MS • APCI (m/z): 484 



H HCI Purified powder 

MS ■ APCI (m/z); 451 
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108 




Example 

No. R^— X— 



p 



NC 



R* Salt Physical properties, etc. 



ld-57 



O 



H HO Purified powder 

MS • APa {mfz): 460 [M ♦ H}f 



ld-56 



ld-59 



II / \ / 




H HQ 



H HQ 



Purified powder 

MS > APa (mAE): 416 



Purified powder 

MS - APCI im/z): 458 



ld-60 




H Ha 



Colorless powder 

MS • APa (m/z): 452.(M + H] 



ld-61 




H 2HCI Colorless powder 

MS ■ APa (m/z): 453 [M + H] 



ld-62 



H HQ 



Colorless powder 

MS • APCI (m/z): 458 [M H] 



ld-63 



H Ha 



Colorless powder 

MS • APO (m/z): 4S5 [M + H] 
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TABLE Id-continued 



NC 

Example 

No. R^— X— Salt Physical properties, etc, 

ld.64 O H HQ Colorless powder 

MS ■ APa im/z): 461 [M + H)+ 



ld-71 



O 0-( 



ld.65 o _ H Purified powder 

MS • APa (myi): 488 [M + HI* 



ld.66 o H HQ Colorless powder 

~^ MS • APa (m/z): 467 [M + H]f 



ld.67 O . . H Ha Purified powder 

' ' MS • APa (m/i): 500 (M + Hlf 



ld-68 O H HCl Colorless powder 

' ' MS • APa (m/i): 481 IM + H}f 



CHj 

Id-fiQ o H HQ Purified powder 

' ' MSAPCI(iii/i):494(M + H> 



CHj 

Id-TO O H Ha Colorless powder 

MS • APa (m/z): 482 [M + H}f 




\ 




H HQ Purified powder 

MS • APCI (m/z): 466 [M + HJ+ 



1 J.72 ✓=\ H 2HC1 Purified powder 

^ ^ MS • APa (m/i): 467 [M + H)f 



ld-73 / V H Ha Purified powder 

^ ^ MS • APa (m/z): 472 [M + H> 



Ill 



us 6,849,622 B2 



TABLE Id-continued 
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R2— X 




Example 

No. R2— X— 




NC 



Salt Physical properties, etc. 



ld.74 




N jf 




ld-75 HQ 



ld-76 HjC 



ld-77 



r 




ld-78 y \^ 

H3C— N 



id-79 p 

,0. 



HjC 



ld-80 



H 2HC1 Purified powder 

MS • AFQ (m/z): 514 [M -i- H)f 



H HQ Purified powder 

MS • APCI (mAE): 377 



H HO Purified powder 

MS • APa (mAt): 377 



H 2HC1 Colorless powder 

MS • APQ (m/z): 484 {M -i- H] 



H HQ Purified powder 

MS • APa (mAe): 376 



H HO Pale yellowish powder 

MS • APCI (nUz): 420 [M 4- H}f 



H HO Colorless powder 

MS ■ APCI (m/i): 419 JM + H] 



ld-81 



H HO Colorless purified powder 

MS • APa itn/z): 524 fM + H)f 



ld-82 HjC — O 




H HO Colorless purified powder 

MS • APCI {m/zy. 453 IM + H> 
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TABLE Id-continued 



R2— X 




P 



Example 

No. R2— X- 



NC 



R* Salt Physical properties, etc. 



ld-83 H3C — O 




ld-84 



V 

o 

J. 



ld-86 



ld-87 



ld-88 



ld-90 



H3C 



ld-89 HO. 



•XX>Y 

O 



Y 



ld-91 




H HQ 



Colorless powder 

MS • APa (m/z): 411 [M + H}f 



H 2HCI Colorless purified powder 

MS • APCI (m/z): 481 (M + H)f 



H HQ Colorless purified powder 

MS ■ APa (mfz): 474 [M + H}f 



H HO Purified powder 

MS • APa (m/ie): 411 [M + H> 



H HQ Colorless purified powder 

MS • APa (m/z): 411 [M + H)f 



H HQ Colorless purified powder 

MS • APa (m/z): 425 [M + H> 



H HCI Colorless powder 

MS ' APa (m/z): 397 [M + H}+ 



H Free form Colorless solid 

MS • APa (m/z): 460 (M + H1+ 



H HQ 



Colorless powder 

MS • APa (m/z): 425 [M + H}f 



H3C — O 
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TABLE Id-continued 




Example 

No. R^— X— Salt Physical properties, etc. 



1(1-93 



ld-94 



ld-95 



ld-96 



ld.97 



ld-98 



ld>99 




H HQ Colorless powder 

MS • APa (m/z): 397 [M + H] 



H HO Purified powder 

MS • APa (m/z): 410 



H 2HC1 Purified powder 

MS • APa (mAE): 340 (M + H] 



H HQ Purified powder 

MS • APa {mfz): 365 [M i- H] 



H HCl Colorless powder 

MS • APCI (m/z): 374 [M + H] 



H HO Yellowish powder 

MS • APa (fo/z): 385 (M t- H] 



H HQ Colorless powder 

MS • APCI (m/z): 382 (M + H] 



H HQ Purified powder 

MS • APCI {mlz): 330 [M + H] 
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TABLE Id-contimied 



r2— X 



Example 

No. R2— X— 




Physical properties, etc. 



ld-100 



Id-lOl 



ld-102 




ld-103 



ld-104 



HjC — O 



H HQ Purified powder 

MS • APa (inyr):346 [M + H] 



H HQ Colorless powder 

MS • APCI (m/z); 396 [M + H] 



H 2HC1 Colorless powder 

MS • APa (m/z): 341 [M + H] 



Me Ha Purified powder 

MS • APa (m/ii): 363 [M + H] 



H 2HC1 Colorless powder 

MS • APa {mlz): 406 [M + H] 



ld-105 



H3C 



X 



O N N, 



H HO Colorless powder 

MS • APa (mft): 448 {M + H] 



ld-106 



ld-107 



O- 



H HQ Colorless powder 

MS • APa Cm/z):434 [M + H] 



H HO Colorless powder 

MS • APa (m/z): 468 [M + H] 



ld-108 




HjC 



H HQ 



Pale yellowish powder 

MS ■ APa (m/z): 472 (M + H] 
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TABLE Id-continued 




NC 



Example 

No. R'— X— Salt Physical properties, clc. 



ld-109 



ld-110 



ld-111 



ld-112 



ld-114 



ld-115 



]d-n6 




H HQ Pale yellowish powder 

MS • APa (m/i): 471 [M + H) 



H HQ Purified powder 

MS • APCl (m/z): 439 [M + H)4- 



H HQ Colorless purified powder 

MS • APa (m/z): 425 (M + H}f 



H HQ Purified powder 

MS - APa (m/z): 453 [M + H}f 



H HQ Colorless puiified powder 

MS • APCI (m/z): 454 [M + H> 



H HQ Colorless purified powder 

MS • APa (m/z): 438 [M + H> 



H 2Ha Purified powder 

MS ■ APCI (m/z): 480 [M + H}f 



H HQ Colorless purified powder 

MS • APCI im/z): 452 {M + H)*- 
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122 



r2— X 



Example 

No. R2— X— 




Physical properties, etc. 



ld.117 NHj 

a 



id-ns ^ o 

HO HN 



ld-119 



r 




ld-124 p 

X 



Y 



H HQ 



Colorless purified powder 

MS • APCI (m/z): 424 IM + H}f 



H HQ 



Colorless pwifted powder 

MS • APa (m/z): 468 [M + H}f 



H HO 



Colorless purified powder 

MS • APa {tnk): 478 [M + H]+ 



H Ha 



H 2HC1 



H HQ 



Colorless purified powder 

MS • APa (m/i): 494 [M + H1+ 



Colorless purified powder 
MS • APCI (m/z): 410 



Colorless purified powder 

MS • APa (m/z): 478 IM + H> 



H HO 



Colorless purified powder 

MS • APa (m/i): 452 [M + Hlf 



H Ha 



Colorless purified powder 
MS-APa(m^):488lM + H}t 
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TABLE Id-contiDued 




R' 9 



NC 



Example 

No. R^— X— 



Salt Physical properties, etc. 



Id.l25 NC 



xx> 



Y 



H HQ 



Colorless purified powder 

MS • APa (m/z): 406 [M + H}f 



ld-126 



ld-127 



ld-128 



ld-129 



ld-130 



ld-131 




H HO 



H HQ 



H HQ 



H HQ 



Colorless porwder 

MS • APCI (m^): 438 (M H] 



Colorless powder 

MS • APa (oiAc): 467 [M + H] 



H 2Ha 



H 2HC1 



Colorless powder 

MS • APa (mtz): 454 (M i- H] 



Colorless powder 

MS • APa {tatz): 474 [M + H] 



Colorless powder 

MS • APa (m/z): 481 [M + H] 



Colorless powder 

MS • APQ (mfz): 424 [M H] 



HjC 
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TABLE Id-continued 



1 O 




Example 

No. R^X— 



R^ Salt Physical properties, etc. 



ld-132 



ld-133 




ld-135 o 



H HQ 



H Ha 



H HQ 



H HQ 



Colorless powder 

MS • APa (m/i): 438 [M + H] 



Yellow brownish powder 

MS • APa (fsjz): 467 [M + H] 



Colorless powder 

MS • APa (m/z): 454 [M + H] 



Colorless powder 

MS • APa (m/z): 474 [M + H] 



ld-137 




ld-138 



ld.l39 



H 2HC1 Pale brownish powder 

MS • APCl (m/z): 481 [M + U] 



H 2HC1 Colorless powder 

MS • APa (oi/z): 424 [M + H] 



H 2HC1 Pale yellowish powder 

MS • APa (mtz)'. 468 [M + H> 



H HQ Colorless powder 

MS - APa (m/z): 411 [M + H> 
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TABLE Id-continued 




Example 

No. X— R* Salt Physical properties, etc. 



ld-140 



ld-142 



ld-143 



ld-144 



ld-145 



ld-146 



ld-147 



ld-148 




H HQ Colorless powder 

MS • APa {mfz): 468 [M H]+ 



H HG Colorless powder 

MS • APO {m/z): 469 [M H] 



H HQ Colorless powder 

MS ■ APa (m/z): 468 [M + H> 



H HQ Colorless powder 

MS ' APQ (m/z): 469 [M H}f 



H HQ Puriacd powder 

MS • APO (m/z): 363 (M + H}f 



H HO Colorless powder 

MS ♦ APCI (myz): 349 (M + H}f 



H HQ Purified powder 

MS • APa {mfz): 381 [M i- H)f 



H HQ Colorless powder 

MS • APa (m/z): 425 [M + H}f 



H 2HC1 Colorless powder 

MS ■ APCI (m/z): 425 [M H}f 
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KC 



Example 

No. R^— X— 



R» Salt Physical properties, etc. 



ld-149 



ld-150 



ld-151 



ld-152 




H 2HC1 



Colorless resin state 

MS • APa (m/z): 430 [M + Hlf 



H HQ Colorless powder 

MS • APa (m/z): 439 [M + H}f 



H 2HC1 Purified powder 

MS • APa (m/z): 438 [M + H]*- 



H 2HC1 Colorless powder 

MS • APa (m/z): 438 [M + Hlf 



TABLE 2 




35 



40 



TABLE 2-continuecl 




Example 

No. R'— X— 



2-1 NC 



2-2 NC 



2-3 



2-4 



NC 




Physical 

R* Salt properties, etc. Example 

No. R^— X— 



Me 2Ha Purified 
powder 
MS • APa 
(m/z): 366 



Me 2Ha Purified 
powder 
MS • APa 



Physical 
R* Salt properties, etc. 



\ 




2-5 



50 



(m/z): 366 55 



2-6 



Me 2HC1 Purified 
H powder 

^ MS • APa 60 

(m/z): 366 



2-7 



Me 2Ha Purified 
H powder 

NC /; N MSAPa 

{mfz): 366 65 



HjC 



XX. 




Me ma Purified 
powder 
MS APCI 
(m/z): 366 



Me 2Ha Purified 
powder 
MS - APO 
(mAt): 371 



Me 2Ha Purified 
powder 
MS - APa 
(m/z): 359 
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TABLE 2-continued 



US 6,849,622 B2 



10 

Example Physical 

No. R^— X— R* Salt properties, etc. 



a. 



2-8 Mc 2HC1 Purified 

powder 
MS • APa 



TABLE 3 



R2— X 




1 o 



NC 



Example No.R^— X— 



ft} Salt Physical properties, etc. 



3-1 



Cl - 



H 2Ha Coloiless powder 

MS ■ APCI (m/z): 370 [M + H3+ 



3-2 



CXI 

N ■ Oij 



H 2HC1 Colorless powder 

MS • APCI (m/z): 370 [M * H]+ 



3-3 




Y 



H 2HQ Colorless powder 

MS • APCI (m/z): 357 (M + H]+ 



3-4 




r 



H 2HC] Resin state 

MS • APCI (m/z): 371 [M f HK 



3-5 ^N, 



H 2Ha Resin stale 

MS • APCI (m/z): 371 [M + H}* 
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TABLE 3-continued 


X — ( 






NC 


Example No.R'— X— 


Salt Physical properties, etc. 



3-6 



H 2HC1 Resin state 

MS • APa (m/z): 400 [M -I- H]+ 



Y 



134 



3-7 



3-8 




Y 



H 2HC1 Resin state 

MS ■ APCI (m/z): 384 (M + H}f 



H HQ Colorless powder 

MS • APCI (m/z): 337 [M + H)+ 



3-9 HsC 



3-10 



HO ( N 



Y 



H HQ Colorless powder 

MS • APCI (m/z): 335 [M + H]+ 



H HQ Pale yellowish powder 

MS APCI (m/z): 363 [M + H}+ 



3-11 



HjC— N . 

O 



H 2Ha Colorless powder 

MS ■ APCI (m/z): 362 [M + H> 



3-12 yCHj 


H HQ Colorless powder 

MS • APCI (m/z): 455 [M + HJ* 


CHj j 


r 

> 


TABLE 4 


r2— X— / 


NC 


Example 

No. R'-X- 


Sail Physical properties, etc. 



4-1 



O2N 




rv/ 



H 2Ha Pale yellowish powder 

MS • APa (mft): 391 [M + H1+ 



us 6,849,622 B2 
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lABUB 4-oontiiiued 





r2— X— / 








NC 


Eiample 






No. 


R^-X- 


Salt Physical properties, etc. 



4-2 ^ a. H 2Ha Colorless powder 

MS ■ APa (tn/i): 346 (M + H> 



4-3 /} \ y H 2Ha Pile yellowish powder 

J( \ 4 MS • APa (mAc): 371 [M + H}f 



H 2Ha Colorless powder 

MS • APa (m/i): 414 [M + H]+ 



4-5 /^=N jT H HQ Colorless powder 

Melting point: >300* C 




^ N MS • APa (m/z): 347 (M + H> 

4-6 N i H 2Ha Colorless powder 

\ 4 MS • APa (m/z); 425 427 




4-7 HjC M H 2Ha Colorless powder 

^' MS - APa (m/i): 393 (M + H]+ 



Br— ^ (M*H)f 
N 

H U 



4-8 N .* H 2Ha Colorless powder 

Jf \ 4 MS • APa (mA): 381 




a 



4-9 H 2Ha Colorless powder 

MS ■ APa (m/z): 352 [M + H}+ 



4-10 J} ^ J H 2Ha Pale yellowish powder 

\ / MS.APa(m/i):391|M + H}4. 









= N 








=N 



4-11 A ^ y H HQ Colorless powder 

^ // \ ^ MS • APq (m/i): 392 [M ♦ H)+ 



4-12 A ^ / H Ha Colorless powder 

^Q—J \ MS • APa (m/i): 372 [M + H)+ 

4-13 A N H HQ Colorless powder 

MS • APa (m/z): 426 [M + HJ+ 



// N 
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TABLE 4-oontinued 



X 




Example 
No. 



Salt Physical properties, etc. 



4-14 



4-15 



4-16 



4-17 



4-18 



4-19 



4-20 




H HQ Colorless powder 

MS • APQ {mlz): 382 [M -f H}f 



H HQ Colorless powder 

MS • APa (mfz): 394 [M + H]+ 



H HQ Colorless powder 

Melting point: 80" C- 
(Decomposed) 

MS • APQ {mfz): 348 [M + H}f 



H HQ Colorless powder 

MS • APCI {m/zy. 414 [M + H}4- 



H HQ Pale yellowish powder 

MS • APa (m/z): 391 [M H> 



H 2HC1 Colorless powder 

MS • APCI (m/z): 374 [M + H}+ 



H HO Colorless purified powder 

MS • APa (m/z): 297 [M + H]+ 



4-21 



4-22 



HjC' 



H3C O' 



'V 

o 

O H3C 



H HCl Purified powder 

MS • APCI (m/z): 325 [M + H]+ 



H HQ Colorless purified powder 

MS • APCI (m/z): 397 (M + H]+ 



4-23 



4-24 



H^C 



/ ■ w r 

o 



H HCl Colorless powder 

MS • APCI (m/z): 438 [M + H]+ 



H HQ Colorless powder 

MS • APCI (m/sE): 423 [M + H]+ 
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TABLE 4-continued 





R2-X ( 


NC 






Example 






No. 




Salt Physical properties, etc. 


4-25 




H HQ Colorless purified powder 

MS • APa (m/z): 471 [M + H)+ 






II 


4<26 


/~\ 

II 
o 


o 

H HQ Colorless powder 

MS • APa (mAc): 367 [M I- 


4-27 


II 

o 


H HQ Colorless powder 

MS ' APQ (mAE): 351 [M H}f 


4-28 


CO-r 

o 


H HQ Colorless powder 

MS • APa {xDtz)i 399 [M + HK 


4-29 




H 2Ha Colorless powder 

MS ' APO (m/z): 414 (M -i- H}f 

r 



4-30 ^^j^JTSs^ ^ H HQ Colorless powder 

MS • APCI (m/z): 429 (M + H}+ 



T 



4-31 02N^ ^.^^ ^ Colorless powder 

^ MS • APa {mtz): 444 fM + H1+ 




T 



4-32 o HQ Colorless powder 

MS • APCI (m/z): 486 [M i- 
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TABLES 












R^— X— ^ ^=^NH2 


Reference 






Example 






No. 


R' Salt Physical properties, etc. 



// ^ H Free form Yellowish crystal 

J/ \ Melting point: ISe-lSS" C 



O2N- 





H Free form Pale brownish crystal 

Melting point: 110-122° C 



H Free form Colorless crystal 

Mcltmg point: 152-154" C 



H Free form Pale brownish crystal 

Melting point: 77-80^ C 



H Free form Pale yellowish needle-like crystal 
Melting point: 107-108* C 



H Free form Yellowish needle-like crystal 
Melting point: 84" C- 



3-7 /-^N H Free form Colorless crystal 

Melting point: 128-129' C. 



3-8 /; — N .■ H Free form Colorless crystal 

Melting point: 140-141* C 



H Free form Pale yellowish crystal 

Melting point: 116-118^ C. 



3-10 y; N .• H 2HCI Colorless crystal 

Melting point: >30Q"' C. 



3-11 N*— V W P^^^ ^o"" P"^^ yellowish needle-like crystal 

* Melting point: 92-94* C 



3-12 • H Free form Brownish crystal 

Melting point: 120-123'* C 
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TABLE 5-oontiiiued 







R2--X / 


— V R^ 








Reference 








Example 








No. 




R» 


Salt Physical properties, etc. 



3-13 



XX. 



H Free form Powder 

MSAPC[(iii/z):228,226 



cr N 



3-14 



oc 



H Free form Oil MS • APCl (m/z): 228, 226 



3-15 



XX 



N N' 



H Free foim 00 MS ■ AFCI (m/z): 728, 226 



3-16 



3-17 




N. H Free form Oil 



N 



H Free form Powder MS ■ APO (m/z): 261 



3-18 



3-19 



3-20 



HjC >^ N 




CN 



cr 



N 



3-21 H^, 



H Free form OU MS • APQ (m/z): 221 



H Free form Powder MS • APQ (m/z): 218 



H Free form Powder MS • APCl (m/z): 218 



H Free form Yellowish oil 

MS • APCl (m/z): 239 [M + H>i- 
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TABLE 5-continued 



R^— X 




NHa 



Keference 
Example 
No. R^-X- 



R^ Salt Physical propeities, etc. 



3-22 



X 



H Free form Yellowish foam 

MS • APa {mtz)i 311 [M + H}f 



N 




3-23 



3-24 




H Free form Yellowish oil 

MS * APCI {mjz): 312 [M + H}i- 



H Free form Colorless oil 



3-25 




H Free form Goloiless oil 



HjC O 



3-26 




H Free form Powder MS - APQ (mAc): 269 
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TABLE 5-continued 




NH2 



Reference 
Example 
No. 



R'*X- R^ Salt Physical propeities, etc. 



3-27 



VJ 



H Free form Yellowish ofl 

MS • APa {xDfz)i 259 [M + H]+ 



// \ / 

^ N 

H 



3-28 



H)C. 




H FrecfonnOilMS-APa(m/^):250 



NO2 



3-29 




NO2 ^ Powder MS • APCI (m/z): 236 



3-30 




H Free form Powder MS • APO (m/z): 234 



CN 



3-31 




H Free form Oil MS • APCI {vnfz): 234 



CN 



3-32 




H Free form Powder MS • APO (m/z): 284 



F CN 



3-33 



H2N 




H Free form Powder MS • APO (m/z): 231 



CN 



3-34 NC 




H Free form Powder MS • APCI (m/i): 234 
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TABLE 5-Gontinued 



X 




NH2 



Example 
No. 



R* Salt Physical properties, etc 



3-35 



3-36 



3-37 Br. 




3-38 



3-40 



3-41 



3-42 




NHj 



H Free form Pale brownish crystal 

Melting point: 99-102" C 

MS • APCI (m/z): 216 [M + H]+ 



H Free fionn Yellowish resin 

MS • APCI (m/z): 234 [M 11]+ 



H Free form Pale reddish brownish powder 

MS APCI (mAs): 296, 294 [M + H] 



H Free form Pale reddish brownish powder 
MS • APa (m/i): 246 [M + H] 



H Free form Oil 



H Free form Oil 



H Free form Yellowish crystal 

Melting point: 135-136.5" C 



H Free form Yellowish powder 

MS • APCI (m/z): 242 [M + H)+ 



3-43 F F 



H Free form Yellowish crystal 

Melting point: 81.5-83.5'* C. 



3.44 If p . . H Free form Reddish liquid 

\ / \ / MS*APCI(mM):266[M + H] 




NO2 
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TABLE S-continued 




Reference 
Example 

No. R^'X- R^ Salt Physical propetties, etc. 



3-45 



3^ 




H Free fonn Dark reddish powder 

MS • APCI (mfz): 253 [M i- H] 



H Free form Powder MS ■ APQ (m^): 229, 227 



3-47 ci H Free Conn Oil 



3-48 



3-49 



3-50 



3-51 
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TABLE 5-continued 




Referrace 
Escample 

No. R^-X- Salt Physical propeities, etc. 



3-52 



3-53 



3-54 



3-55 




Fiee form Coloriess oil 



Free form Yellowish oil 



Free form Colorless oil 



Free form Colorless oil 
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TABLE S-continued 



RefereDCC 
Example 
No. 



r2— X 




Salt Physical properties, etc. 



3-56 



H Free fbnn Yellowisb ofl 



O N 



3-57 H^C^ 



H Free form Colorless foam 



3-59 




3-58 HjC^ 





H Free form Colorless oil 



H Free form Colorless oil 



N 



5-1 




H Free form Pale yellowish solid 

MeUiftg point: 153-155" C 



H 2Ha Yellowish crystal 

Melting point: 219-222'* C 
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TABLE S-continued 




Reference 
Example 
No. R^.X- 



R^ Salt Physical properties, etc 



5-2 



5-3 



5-4 



5-5 




H 2HC1 Colorless powder 

MS ■ APa (ta/z): 217 [M + H]+ 



H 2Ha Colorless crystal 

Melting point: 215-218' C 



H 2Ha Colofless crystal 

Melting point: 245-250" C 



H 2Ha Colorless crystal 

Melting point: 303" C. 



5-6 HjC /=N 



\ N 



H 2HC1 Yellowish crystal 

Melting point: 234-'23r C. 



7-1 



7-2 



7-3 



7-4 



7-5 



7-6 




Me Free iorni Colorless crystal 

Melting point: 121-123" C 



Me Free form Yellowish crystal 

Melting point: 164-166" C. 



Me Free form Yellowish crystal 

Melting point: 4(M3" C 



Me Free form Pale yellowish crystal 

Melting point: 147-148" C. 



Me Free form Colorless crystal 

Melting point: 111-112" C. 



Me Free form Pale brownish crystal 

Melting point: 121-124" C 
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TABLE 5-continued 




Reference 
Example 
No. R*-X- 



R^ Salt Physical properties, etc. 



7-7 




Me Free form Yellowish crystal 

Melting point: 58-59* C 



7^ 



Me Free fonn Colorless crystal 

Melting point: 182-184" C 



7-9 




Me Free fbnn Pale brownish crystal 

Melting point: 76-79** C 



7-10 




CH^OH 2Ha Pale yellowish solid 

MS • APCI {vafz): 267 [M 11]+ 



7-11 



CN 



7-12 




CH3OH 2Ha Colorless solid 

MS * APCI (m/z): 247 [M * H]+ 



CH2OH ma Yellowish powder 

MS • APa {xtt/zy. 267 [M 4 H}i- 



7-13 



CH2OH Free form Colorless oil 

MS • APCI (m/i): 247 [M + 



7-14 HjC 



CHpH 2Ha Pale yellowish solid 

MS • APCI {mfz): 269 [M * 



7-15 



CH2OH 2Ha Coloriess powder 

MS ' APCI (m/z): 247 [M * H}¥ 



7-16 



7-17 




CH2OH 2Ha Coloriess solid 

MS • APCI (m/z): 247 [M * H)f 



CH2PH 2Ha Yellowish powder 

MS • APCI (mAs): 267 [M + H1+ 
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TABLE 5-continued 



R2— X 




Reference 
Example 
No. 



7-18 



R*-X. 



R^ Salt Physical propeities, etc. 




CH2OH 2Ha Pale yellowish solid 

MS • APCI (m/z); 267 [M + H]+ 



7-19 



Me 2HCt Coloiless lesm state 

MS • APCI {ta/z): 207 [M + H]+ 



7-20 



a 



Me Free form Powder MS • APO {m/z): 311 



7-21 




,CN Me 



H3C 




Me 



7-23 




Me 



8-1 




H Free form Colorless lesin 

MS • APCI (m/z): 207 [M + H]+ 



N 

N CH3 



8-2 



Br 




H Free form Coloiless lesin 

Melting point: 109-112" C 



CH3 



8-3 



H Free form Pale brownish resin 

MS • APCI (m/z): 207 [M + H]+ 



CH3 



8-4 



H Free form Colorless crystal 

Melting point: 85-87^ C 
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TABLE 6 




Reference 
Example 
No, 



R* Sail Physical properties, etc. 



9-1 



O2N- 




\ 



H HQ Colorless crystal 

Melting point: 271^ C 



9-2 



9-3 



NC- 




F — N 



H HO Colorless crystal 

Melting point: 289** C 



H HO Colorless crystal 

Melting point: 253-254" C 



9-4 



NO2 



9-5 



9-6 



9-7 



9-8 



9-9 




H HCl Pale yellowish crystal 
Melting point: 230** C 



H Free form Colorless crystal 

Melting point: 70-72* C 



Free form Colorless crystal 

Melting point: 58-59" C 



HO Colorless crystal 

Melting point: 284** C (decomposed) 



HCl Colorless crystal 

Melting point: 279-280° C 
(decomposed) 



HO Colorless crystal 

' Melting point: 275" C (decomposed) 



9-10 



N 



HO Colorless crystal 

Melting point: 275-276" C 
(decomposed) 



9-11 



9-12 




HO Colorless crystal 

Melting point: 194" C 



Free form Pale yellowish crystal 

Melting point: 222-223" C 
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TABLE 6-coDtinued 




r2— X ( >^NH2 



Reference 
Example 

No. R^-X- R' Salt Physical properties, etc. 



9-13 .-^N^ H Free form Crystal 

]1 Melting point: 91-94** C. 

11 MS • APCI (m/z): 229, 227 

9.14 a H Free form Powder MS • APO (ja/z): 229, 227 



cc 



9.J5 cHj H Rce form Powder MS • APa (mfc): 223 

CC 

9.17 CI H Free form Pbwdcr MS • APCI (m/z): 229, 227 



9.1 6 ^.^^ H Free form Powder MS • APCI (m/z): 193 



N d** 



9-18 



9.19 ^X^^ H Free form Oil 




9-20 




Cl^ "N^ ^O*** 



9-21 ^CN 



cx 



g.72 H^C^S H Free form Colorless powder 

^ ' MS ■ APa (m/z): 240 (M + H+)+ 
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TABLE 6-ooatiimed 




NH2 



Refereoce 
Example 
No. 



Salt Physical properties, etc. 



9-23 




9-24 



9-25 



H Free form Powder MS • APCI (m/i): 222 



-N^ ^CN H Free form Oil 



9-26 



N "O' 



H Free form Powder MS • AFCt {mfz): 262, 260 



9-27 



H Free form Powder MS - AFCI (m/z): 194 



9-28 




H Free form Oil MS - APO {m/z): 320 



9-29 



9-30 





H Free form Powder MS • APCI (m/z): 356, 354 



H Free form Powder MS • APO (m^z): 270 



9-31 




H Free form Powder MS • APU (mfz): 243 
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TABLE 6-oontinued 




«NH2 



Reference 
Example 
No. 



R^ Salt Physical properties, etc. 



9-32 




H Free form Oil 



9-33 



H Free form Powder MS • APa (m/z): 237 



9-34 



H HCl Coloflcss crystal 

Melting point: 215-218" C 
MS • APCI (m/as): 217 [M + H] 



9-35 




H Free form Yellowish oil 



9-36 



9-37 




CN 




H Free form Yellowish oil 



H Free form Yellowish oil 



9-38 




H Free form Colorless oil 



9-39 



H Free form Colorless oil 



9-40 



CN H HCl Colorless crystal 

Melting point: 253-254" C 
MS APa (mfr): 231 [M+H] 



9-41 



H HCl Pale green 

melting point: 270-285" C 
MS APa (m/z): 235 [M + H] 
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TABLE 6-oontiiiued 




«NH2 



Reference 
EzBmple 
No. 



Salt Physical properties, etc. 



9^2 



H HCl Colorless crystal 

melting point: 283-284* C 

MS • APa (m/^): 297, 295 [M + H] 



9-43 



9-44 



9-45 



9-46 



9-47 



9-48 



9-49 





NH2 
^S 



H HCl Colorless crystal 

melting point: 246-247* C 
MS • APCI (m/z): 247 [M + H] 



H HCl Colorless crystal 

melting point: 285-294** C 
MS • APa {mfz): 251 [M + H] 



H HO Colorless crystal 

melting point: >300* C. 

MS • APa {m/z): 297, 295 [M t- H] 



H Free form Pale brownish semi-solid 

MS • APa im/z): 194 [M -f H] 
IR (cm - 1): 3351 



H HCl Yellow brownish crystal 

melting point: 23S-240* C 



H HCl Vale brownish crystal 

melting point: 180' C. (decon^Ksed) 



H Free form 



HjC 
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TABLE 6-continued 




Reference 
Example 

No. R^-X- R^ Salt Physical properties, etc. 

9-50 HjC^ ^CHj H Free form 



9-51 



9-52 



9-53 



9-54 




H Free form 



H Free form 



H Free form 



H Free form 



us 6,849,622 B2 



175 



176 



TABLE 6-continiied 




Reference 

Example 
No. 



Salt Physical properties, etc. 



9-55 



HjC^ ^CH3 
N 



HA 




HjC 



H Free fonn 



9-56 



H Free form 



N 



9-57 




H Free fonn 



9-58 



OjN- 



H HCI Pale brownish powder 

MS • APa (m/z): 238 [M H> 



9-59 



NC- 



H HCI Colorless powder 

MS • AFCI (m/z): 218 \M H}¥ 



9-60 



H HO Colorless crystal 

melting point: 234-235^ C 
(decomposed) 



9-61 



CN 



H HQ Colorless crystal 

melting point: 126** C. 



9-62 



H HCI Pale yellowish crystal 

melting point: 206-20T* C 
(decomposed) 
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TABLE 6-coatinued 




NH2 



Reference 
Example 

No. 



R2-X- 



Salt Physical properties, etc. 



9-63 H3C 




N 



H HCl Pale yellowish crystal 

melting point: 148-150" C 
(decosqxosed) 



9-64 




H HCl Colorless crystal 

melting point: 189-191' C 
(decomposed) 



10-2 



NO2 



Me Free form Colorless liquid 

MS • APO (m/z): 252 (M + H]+ 



10-3 




Me Free form Colorless crystal 

Melting point: 73-76" C 



10-4 



NO2 



Me Free form Colorless liquid 

MS ■ APCl (m/z): 252 (M + H1+ 



10-5 




Nc — y — o 

= N 



Me Free form Colorless crystal 

Melting point: 88-89' C 



10-6 



O2N 




Me Free form Colorless crystal 

Melting point: 90-94' C 



10-7 



Me Free form Colorless crystal 

Melting point: 97-100' C. 



10-8 



Me Free form Colorless crystal 

Melting point: 150-154 ' C 
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TABLE? 




R^— X— ( >— NH2 



Reference 
Example 

No. R^-X- R^ Salt Physical propeities, etc. 

11-1 ^^S^ H HCl Colorless solid 

CH3 Melting point: ISO-lSS** C 



MS • APCI (ra/z): 247 [M + H]+ 



11-2 ^, H 2HC1 Colorless crystal 

. J/ \ H Melting point: 294-295° C 

w V 

o 

11-3 / V H Free fonri Coloriess crystal 

/ \ H Melting point: 185.5-186° C 

O 

11-4 / \ H HCl Colorless solid 

Melting point: >300*' C 



\_/ Y._ 



MS • APCI {m/z): 219 [M -t- 



11-5 / V H H Free fonn Colorless solid 

Melting point: 163-166** C 



O'V 



O 

11-6 CHj H Free form Colorless liquid 

MS • APCI (m/z): 239 [M ♦ H] 



11-7 CHj H Free form Colorless liquid 

I MS • APCI <myi): 262 [M + H] 




O 

11-8 CH3 H Free fonn Colorless liquid 



o 

11-9 H Free form Colorless liquid 



11-10 HyC^ H Free forai Liquid 

^ N MS • APCI (m/z): 171 [M -t- H] 

T . 



HjC 
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TABLE 7-continued 











R^— X— ^ 




Reference 






Eacample 


R^-X- 




No. 


Salt Physical properties, etc. 



11-U 



1M2 




H Fiee fonn Pale yellowish oil 

MS ■ APa {mfz): 213 



H Fiee fonn Coloriess oil 

MS • AFCI (m/z): 241 [M -i^ H}4> 



r 



11-13 



H3C. 
H3C 



r 



H Free form Pale yellowish oil 

MS • APCI {mfz): 213 



11-14 



H3C, 



N 



H HCl Colorless liquid 

MS • APCI (m/z): 227 [M + H}+ 



11-15 



11-16 



11-17 



H3C 



n 



H3C 



H Free form Pale yellowish oil 

MS • APCI {mfz): 229 



H Free form Colorless oil 

MS APCI {m/z): 253 [M + H]+ 



H HI Colorless powder 

MS • APCI {m/z): 143 [M * H}«- 



1M8 



H Free form Colorless crystal 

MS • APCI {m/z): 157 



1M9 



11-20 



11-21 




HjC. 



CH3 o 



H Free form Colorless crystal 

MS • APCI (mAs): 171 



H Fiee form Colorless crystal 

MS • AFa {m/z): 199 



H Free form Colorless crystal 

MS • APCI {m/z): 165 
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TABLE 7-oootinued 





r2-x ^ 


/ V 

NH2 


Reference 






Example 






No. 


R2.X- 


Salt Physical propeities, etc. 



11-22 



CHs O 



H Fiee form Coloiless crystal 

Melting point: 142* C. 
(Decomposed) 

MS • APCI {m/z): 199 [M + H]+ 



11-23 



r 



H Free form Coloriess oil 

MS- APCI (mM): 185 



11-24 



H Free form Coloriess oil 

MS • APCI (m/z): 199 



11-25 



H3C 



H Free form Coloriess resin 

MS • APCI {m/z): 229 [M + H]+ 



Y 



11-26 



H3C 



H3C 



Y 



H Free form Colorless resin 

MS • APa (mAc): 229 [M -i^ 



11-27 



H3C H Free form Coloriess resin 

\ MS • APCI (mft): 243 [M + H}4> 



Y 



11-28 



HaC^ 



CH3 H Free form Coloriess oil 

I MS APCI (m/z): 215 



r 



11-29 



HO^ 



QII, H Free form Coloriess oil 

I MS • APCI (mAt): 215 



Y 



11-30 



H Free form Coloriess resin 

MS • APa <m/^): 229 (M ^ H]+ 
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TABLE 7<onlmued 




R2— X ( )^NH2 



Reference 
Escample 

No. R^-X- R^ Salt Physical propetties, etc. 

11-31 HaC H Fzee foim Colortess resin 

\ MS • APCI im/z): 271 [M + H]+ 



HjC— J — d 



11-32 o H3C H F»* Colorless resin 

MS • APCI {mfz): 243 [M + H]+ 



HsC O' 



11-33 HiC H Free form Colortess resin 

MS • APa {m/z): 197 (M + H]+ 



11>34 /• ^ HiC H Free form Pale brownish resin 

O 

11-35 j: HiC H Free form Pale brownish resin 




HjC — O 

11-36 H*C H Free form Pale brownish resin 



r 



11-37 HjCw H Free form Pale brownish resin 



Y 



H Free form Pale brownish resin 
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TABLES 

R2— X — ^ ^ ^NH2 

Reference Example No. R^— X— Salt Physical piopcrties, etc. 

12-1 ^^-^ / H Free form Coloriess oil 

MS APCl (m/s): 197 [M + HK 



12-2 ^.^-^ / H Freefonn Q>lories8 liquid 




O 



HO' 



12-3 /■ \ H Free form Pale yellowish oil 

MS * APCI (mfz): 241 



9^ 

p — * 



H3C 

12-4 ^^x^ H Freefonn Colorless oil 

MS ' APa (rate): 225 (M + HH 




"1 



12-5 / \^ / H Free form Coloriess oil 

MS • APCI (m/z): 211 [M + H]+ 



12-6 / V / H Free form Colorless oil 

MS • APCI (mfe): 225 {M + H]+ 



H3C- 

\ / 

O 

12-7 CHt H Colorless oil 

MS ■ APCI (m^z): 239 (M H> 




■nl 



O 

12-8 H3C CHi / V W P'** Cblorless liquid 

- ' ^ MS ■ APCI (m/z): 267 (M + H> 



o o 



HjC > ' o 

12-9 o H Colorless liquid 

' ' ' MS • APCI (m/z): 269 (M + H]+ 

HjC^ 

0" \ / 

6 

12-10 ^XV^^ H Free form Colorless oil 

MS ■ APCI <m/z): 254 

12-11 o , , H HCI Colorless oil 

MS - APCI (m/z): 754 (M + H> 



us 6,849,622 B2 



189 



190 



TABLE 8-continued 



R2— X 




NH2 



Reference Example No. — X — 



R^ Salt Physical properties, etc 



12-12 



H3C- 



H 2Ha Coloiless powder 

MS • APCI (m^): 254 [M -i- H}*- 



12-13 



12-14 



H3C 



> N N if 



H HCl Colorless resin 

MS • APCI (m/z): 310 (M + H]+ 



H Free form Colorless solid 

MS • APCI (m/z): 240 



12-15 



H3C. / \ / 
> N N rt 



H 2HC1 Colorless powder 

MS • APCI (m/t): 254 [M + H}i> 



12-16 



HjC 



N I 



H 2Ha Colorless powder 

MS • APCI (jaUz): 268 (M + H}*- 



12-17 



HO- 



-N N if 



H 2HQ Colorless powder 

MS • APCI (m/z): 256 (M + H3+ 



12-18 



12-19 



HjC o 

O 

H3C. 



H Free form Colorless powder 

MS*APa(m/2): 254 [M + H] 



H 2Ha Colorless solid 

Melting point: 93-96' C 



12-20 



12-21 



HjC, 




N N ft 



H3C 



H Free form Colorless solid 

Melting point: 242-245' C 



H Free form Colorless liquid 

MS • APCI (m/z): 282 [M + H] 



12-22 



H3C 



H Free form Coloriess solid 

Melting point: 173-176* C 
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TABLE 8-coDtinued 




NH2 



Reference Example No. R^— X— 



R^ Salt Physical properties, etc. 



12-23 



H3C. 



I N ft 



H Free fonn Colorless solid 

Melting point: 135-137" C 



12-24 



H5C ^O' 



O / V 



I N ff 

W 1 



H Free form Colorless crystal 

Melting point: 90-92" C. 



12-25 



HjC, 



ji _j 

*S — N N it 

II \_/ni 



H Free form Colorless crystal 

Melting point: 152-153*' C 



12-26 



12-27 



r~\ / 

HjC 



H Free fonn Colorless liquid 

MS • APCI (m/z): 241 (M + H] 



H Free form Colorless crystal 

Melting point: 75-^' C. 



12-28 



oc-r 



H Free form Colorless crystal 

Melting point: 170-173** C 



12-29 



O2N 




/ 



H Free form Colorless oil 

MS APCI (m/it): 290 [M + H}4- 



12-30 




H HCl Pale brownish solid 

Melting point: 230-233** C 



12-31 



H 2Ha Pale yellowish solid 

MS - APCI (m/^): 246 [M 4 H]+ 



12-32 




T 



H Free form Colorless solid 

Melting point: ISO-ISS" C. 
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TABLE 8-continued 



r2— X 




NH2 



Reference Example No. R^— X- 



R* Salt Physical properties, etc 



12-33 




\ 



r 



H Free form Colorless solid 

Melting point: 65-69^ C. 



12-34 



12-35 



12-36 



12-37 



12-38 



12-39 



12-40 



12-41 




CH3O 




00 



CH, 

Q_// ^>— N N 

\=/ 



CH3O 




H Free form Colorless solid 

Melting point: 166->170^ C 



H Free form Colorless oil 

MS • APCI (m/z): 293 [M + H]+ 



H Free form Colorless powder 

MS • APCI (m/z); 315 [M + H>- 



H Free form Colorless solid 

Melting point: 185-189" C. 



H Free form Coloiless liquid 

MS • APCI (m/z): 302 [M H]+ 



H Free form Colorless crystal 

Melting point: 131-132* C 



H Free form Colorless solid 

Melting point: 81-83*' C 



H Free form Colorless solid 

Melting point: 185-189'' C 



12-42 



12-43 



12-44 




H 2HC1 Colorless powder 

MS • APCI (m/i): 290 [M + H]+ 



H HCl Colorless solid 

MS • APCI (mtz): 356 [M + H]+ 



H Free form Colorless crystal 

Melting point: 59-60" C. 
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R2— X 




NH2 



Reference Eiom^le No. R' — X — 



R^ Salt Physical pioperties, etc. 



12-45 



12-46 



12-47 



12-48 



12-49 



12-50 



12-51 



12-52 



12-53 



12-54 



12-55 



H3C 




HjC CHj 




n 

O 

N N if 



VJ 



NC- 



Br 



O2N 





V 



'1 





o 




t>^Onr 



H Free form Colorless liquid 

MS ' APCI imfz): 302 



H Free form Colorless liquid 

MS • APCI (m/z): 330 (M -t- H] 



H Free form Colorless powder 

MS < APCI (m/z): 301 



H Free form Colorless liquid 

MS • APCI (mfz): 358 



H Free form Colorless crystal 

Melting point: 120-]2r C 



H Free form Pale yellowish crystal 

Melting point: 119-120'* C. 



H Free form Colorless crystal 

Melting point: 144-145*' C 



H Free form Yellowish crysul 

Melting point: 140-141*" C 



H Free form Colorless crystal 

Melting point: 110-111* C. 



H HCI Colorless crystal 

Melting point: 97-* C. 

MS • APCI (mfz): 324 (M * H}f 



H Free form Colorless solid 

Melting point: 245-248** C 
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198 




Salt Physical properties, etc. 



H Free form Colorless solid 

Melting point: 202-205*" C. 



H Free form Colorless crystal 

Melting point: 150-153* C 



H Free form Colorless liquid 

MS • APCI (m/z): 317 (M + H] 



H Free form Colorless crystal 

Melting point: 158-162' C. 



H Fiee form Colorless liquid 

MS • APCI (miz): 319 [M * H] 



H HCl Colorless powder 

MS - APa (m/z) : 325 [M H}+ 



H Free form Colorless crystal 

Melting point: 148-150<* C 



H Free form Colorless powder 

MS • APCI (mfe): 331 [M + H1+ 



H Free form Colorless resin 

MS • APCI (m/z): 364 [M -t- H}i- 



H Free form Colorless oil 

MS • APCI {miz): 345 [M + H}f 



CH) 
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200 




Salt ' Physical properties, etc. 



H Free fonn Colorless oil 

MS • APCI (m/^): 358 [M + H}f 



H Free fonn Colorless crystal 

Melting point: 70* C 



H Free form Colorless crystal 

Melting point: 188-190*' C 



H 2Ha Colorless crystal 

Melting point: 180" C. (Decon^sed) 
MS • APCl {aajz): 331 (M + H> 



H Free form SligHtly brownish crystal 
Melting point: 214-216° C 



H Free form Colorless liquid 

MS • APCl (m/z): 378 (M H> 



12-72 J V / H HCl colorless powder 

/ \, / MS • APCl (m/2): 229 (M + Hl+ 



12-73 



12-74 



12-75 




H Free form Colorless oil 

MS APCl (m/z): 241 



H Free form Colorless crystal 

MS ■ APCi (m/z): 241 



H Free form 
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TABLE S-continued 




r2— X ( NH2 



Reference Example No. R^— X— 



R^ Salt Physical properties, etc 



12-76 



12-77 



12-78 



12-79 



12-80 



12-81 



H3C — N 



H3C 




HjC — O 



HjC — O 




Y 



H Free form Colorless oil 

MS • AFCI imfz): 240 



H Free form Colorless powder 

MS • APCI {mfz): 284 [M + H> 



H Free form Pale yellowish crystal 

Melting point: 99-104" C 

MS • APCI (m/i): 283 (M + H> 



H Free form Colorless resia 

MS • APCI (m/z): 389 [M + H> 



H Free form Colorless resin 

MS ♦ APCI (m/z): 317 [M + H]f 



H Free form Colorless powder 

MS • APCI {valz): 275 [M + H}*- 



12-82 



12-83 



12-84 



12-85 



H2N' 



HjC^ 
HjC^ 




HjC 



HO' 




H Free form Colorless foam 



H Free form Pale brownish resin 



H Free form Pale brownish resin 



H Free form Pble brownish lesia 
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204 




Salt Physical properties, etc 



H Free fonn Coloriess powder 

MS • APCI (m/z): 275 [M + H}* 



H Free form Colorless powder 

MS • APCI (m/z): 289 (M + H> 



H Ha Colorless solid 

MS • APCI (jaafz): 261 {M + H}4. 



H HQ Colorless solid 

Melting point: 2T7-279* C 
MS - APCI itafz): 324 (M -f H}f 



H HCl Colorless solid 

MS • APCI<m^): 289 [M + 



H Free form Colorless crystal 

MS -APCI (mAs):274 



H Fiee form Pale brownish lesin 



H Free form P&le brownish resin 



H Free form Pale brownish resin 



us 6,849,622 B2 



205 



206 



TABLE 8-coDtinued 



X 




NH2 



Reference Example No. R^— X— 



R^ Salt Physical properties, etc 



12-95 



12-96 



12-97 



13-1 



13-2 



13-3 



13-4 



13-5 



13-6 



13-7 



33-8 



H 

or 
(y'r 



s o 




H Free form Pale brownisb resin 



H Free form Pale brownish resin 



H Free fonn Cblorless crystal 

Melting point: 152-153° C 



H Free form Brownish oil 

MS • APa (mfz): 221 [M + H1+ 



H Free form Pale yellowish powder 

MS • APCt (m/z): 221 [M + H}!' 



H Free form Pale yellowish oil 

MS • APCI (m/z): 237 [M + H}f 



H Free form Brownish powder 

MS • APCI (m/z): 226 [M + 



H Free form Brownish oil 

MS • APa {mfz): 240 [M + H}¥ 



H Free form Brownish oil 

MS • APCI (m/z): 227 [M H)+ 



H HBr Pale brownish powder 

MS * APCI (m/z): 261 [M -i- 



H HI Yellowish powder 

MS • APCI (m/z): 204 [M + H] 
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TABLE S-continued 



R2— X 




Reference Example No. — — 



Salt . Physical properties, etc. 



13-9 




H HI 



YeUowish powder 

MS • APa {mtz): 229 [M H] 



13-10 



a 




H HI 



Yellowish powder 

MS ■ APC! (mtz): 238 [M + H] 



13-11 



NO2 




H. Free fbrm Yellowish powder 

MS • AFC! (m/z): 249 [M -i- H] 



13-12 



H3C 




H Free form Yellowish powder 

MS • APCI (m/z): 246 (M + H] 



13-13 




H HI 



Yellowish powder 

MS • APCI (m/z): 194 (M + H] 



13-14 




H HI 



Yellowish powder 

MS • APCI (m/z): 210 (M -t- H] 



13-15 




H HI Yellowish powder 

MS • APCI {mTz): 260 (M H] 



13-16 




H 2HI 



Yellowish powder 

MS • APCI (m/z): 205 [M + H] 



13-17 



Me HI 



Yellowish powder 

MS APCI (m/z): 227 (M H] 
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TABLE 8-contiaued 




NH2 



Reference Example No. R"^ — ^X- 



Salt Physical properties, etc. 



13-18 



H Free form Colorless semi-solid 

MS ■ APCI (m/z): 270 [M + H] 



13-19 



H3C 



=r \_/nl 



H Free form Colorless semi-solid 

MS • APCI (m/z); 312 [M + H] 



13-20 



H Free form Colorless resin 

MS • APCI (m/i): 298 (M + H] 



13-21 



13-22 



13-23 



13-24 



13-25 



13-26 



HjC^'^^O 




N N- 



HjC"^ CHj 



o 




H Free form Colorless oil 

MS • APCI (m/z): 332 [M + H] 



H HQ Colorless powder 

Melting point: >300*' C. 

MS APCI (m/z): 336 [M + H] 



H HI Brownish powder 



H Free form Pale brownish resin 



H Free form Pale brownish resin 



H Free form Pnle brownish resin 
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TABLE 8-continued 




Salt Physical properties, etc. 

H Free fonn Pate brownish resin 



1^28 o H Free fonn Pale brownish resin 



13-29 



13-30 



13-31 



.13-32 



13-33 



13-34 



13-35 




H Free form Pale brownish resin 



H Free form Pale brownish resin 



H Free form Colorless powder 

MS • APCI <m/z); 342 [M + H]+ 



H HI Colorless powder 

MS • APCI (m/z): 315 [M + H}¥ 



H HI Colorless powder 

MS • APCI (m/z): 352 (M + H]+ 



H HI Pale brownish powder 



H Free form Brownish oil 
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TABLE 8-coDtiaued 




NH2 



Reference Example No. R^ — X — 



R^ Salt Physical properties, etc 



13^ 




H Free form 



13-45 



HjC 



CH3 O 




r 



H HI Brownish powder 



13-46 



13-47 



13-48 



13-49 



13-50 




H Free form 



H Free form Colorless crystal 

. Melting point: 199-202^ C. 
MS • APCI {tatz): 332 [M + H^- 



H Free form Pale brownish powder 

MS • APCI {mtz): 275 [M + H]+ 



H Free form Coloiless powder 

MS • APCI (m/z): 332 [M -t- H}¥ 



H Free form Colorless powder 



13-51 



HjC^ 




V 



H Free form Colorless powder 

MS • APCI (m/z): 332 [M H> 



us 6,849,622 B2 
217 218 



TABLE 8-coatinued 




ox 



Y 

oo-r 




R2— X— ( NH2 

Reference Example No. R^— X— R* Salt Physical properties, etc 

13-52 H Free fonn Colorless powder 

MS • APCI (m/i): 333 IM + H]+ 



14-1 / y y H HCl Colorless resin 

MS • APCI (m/z): 227 [M + H}+ 



14-2 ^ \^ J H HCl Colorless powder 



MS • APCI (m/z): 213 [M + H)+ 



14-3 .^^^ J H reddish crystal 

Melting point: 144-145" C 



14-4 OH H Free form Colorless oil 

I MS • APCI (m/i): 289 [M + H]+ 



14-5 HiC— V y H Ha Colorless powder 

^ ' MS APCI (m/z): 199 [M + H^ 



HjC 

14.5 (-^u. H Free form Pale yellowish oil 

I ^ MS • APa (mfc): 171 [M i- HK 

H3C 



14.7 ^ ^ / V J H Free form Colorless oil 

MS • APCI {mizy. 289 (M + H}!' 



14.^ / V / V y H 2Ha Brownish powder 

MS • APCI (m/z): 294 [M + H]+ 



^4.9 UQ H Free form Colorless powder 

MS • APCI (m/i): 303 [M + H^ 
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TABLE 8-coDtiDued 



R2— X 




Reference Example No. R^— X — 



R^ Salt Physical properties, etc. 



14-10 



14-11 



.14-12 



14-13 



14-14 



14-15 



14-16 




cro 



r 



'xxa'r 




Olc>-V 



H Free form Coloikss oil 

MS • APCI {m/z): 302 (M -i- H)4> 



H Free form Colorless oil 

MS • APCI (m/z) 



H Free form Colorless crystal 

Melting point: 188-193' C 



H Free form Pale yellowish aystal 

Melting point: 194-196* C 



H Free form Slightly yellowish resin 

MS • APCI (m/z): 356 (M + H]+ 



H Free form Slightly yellowish resin 

MS • APCI imfz): 356 (M + H}^ 



H Free form Brownish oil 

MS - APCI (m/z): 316 [M + H]+ 
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What is claimed is: 

1. An aliphatic nitrogeD-containing 5-membered ring 
compound represented by the formula [I]: 



«NH — CH2 CO— N i\ 



CN 



55 



60 



wherein 

A represents — CHj — or — S — , 

represents hydrogen atom, a lower alkyl group, a 65 
hydroxy lower alkyl group or a lower aUkoxy lower 
alkyl group. 



and 

represents (1) a cyclic group which may be substituted, 
where, the cyclic group portion is 

(1) a monocyclic, bicyclic or tricyclic hydrocarbon group, 
or 

(ii) a monocyclic, bicyclic or tricyclic heterocyclic group, 
or 

(2) an amino group which may be substituted, 
or a pharmaoeutically acceptable salt thereof. 

2, The compound according to claim 1, wherein is 

(1) a cyclic group which may have 1 to 3 substituents 
which are the same or different and selected from the 
substituents of Group A mentioned below, where the 
cyclic group portion is (i) a monocyclic, bicyclic or 
tricyclic hydrocarbon group, or{ii) a monocyclic, bicy- 
clic or tricyclic heterocyclic group, or 
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(2) an amino gro^> which may have 1 or 2 substituents 
which are the same or difEerent and selected from the 
substituents of Group B mentioned below; 
substituents of Group A: 

a halogen atom; cyano group; nitro group; oxo group; 
hydroxy group; carboxy group; oxidyl group; amino 
group; carbamoyl group; aminosutfonyl group; a 
lower alkyl group; a lower alkoxy group; a lower 
alkanoyi group; a lower alkoxycarbonyl group; a 
lower alkoxy-substituted lower alkanoyi group; 
a lower alkoxycarfoonyl-substituted lower alkoxy 
group; 

a lower alkoxycarbonyl-substituted lower alkoxycarbo- 
nyl group; 
a lower allqrlthio group; 
a lower alkylsulfonyl group; 

a di-lower alkylamino-substituted lower alkoxy group; 

a lower alkyl group substituted by group(s) selected 
from amino group, carbamoyl group, a halogen 
atom, hydroxy group, carboxy group, a lower alkoxy 
group and mono- or di-substituted amino group; 

a mono- or di-subslituted amino group; 

a mono- or di-substituted carbamoyl group; 

a substituted or unsubstituted lower cycloalkyl group; 

a substituted or unsubstimted lower cycloalkyl-CO — ; 

a substituted or unsubstimted lower cycloalky-lower 
alkyl groi^; 

a substituted or unsubstimted phenyl group; 

a substituted or unsubstimted phenyl-0 — ; 

a substituted or unsubstimted phenyl-CO — ; 

a substituted or unsubstituted phenyl-lower alkyl 
group; 

a substihited or unsubstimted phcnyl-O-lowcr alkyl 

group; 

a substituted or unsubstituted phenylsulfonyl group; 
a substituted or unsubstituted phenyl-lower alkoxy 
group; 

a substituted or unsubstituted phenyl-lower alkoxycar- 
bonyl group; 

a substituted or unsubstituted lower cycloalkenyl 
group; 

a substituted or unsubstimted bicyclic heterocyclic 
group; 

a substituted or unsubstituted monocyclic 

6-membered heterocyclic group; 
a substituted or unsubstituted monocyclic 

6-membered heterocyclic group-0 — ; 
a substituted or unsubstituted monocyclic 

6-membered heterocyclic group-CO — ; 
a substituted or unsubstituted monocyclic 5- or 

6-membered heterocyclic group-CO — lower alkyl 

group; and 

a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group-lower alkyl group; 
substituents of Group B: 

a lower alkyl group; a lower alkoxy-substimted lower 
alkyl group; a lower alkoxycarbonyl-substituted 
lower alkyl group; a hydroxy lower alkyl group; a 
carboxy lower alkyl group; 

a substituted or unsubstimted lower cycloalkyl group; 

a substimted or unsubstimted lower cycloalkyl-lower 
alkyl group; 

a substituted or unsubstituted phenyl group; 

a substituted or unsubstituted phenyl-lower alkyl 
group; 

a substituted or unsubstituted bicyclic hydrocarbon 
group; 



or 



or 
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a substituted or unsubstituted monocyclic 5- 

6-membered heterocyclic group; 
a substituted or unsubstituted monocyclic 5- 
6-membered heterocyclic group-lower alkyl group; 
and 

a substituted or unsubstimted bicyclic heterocyclic 
group-lower alkyl group. 
3. The compound according to claim 2, wherein when the 
"substituent selected from the substiments of Group A" is a 
mono- or di-substituted amino lower alkyl group, a mono- or 
di-substimted amino group or a mono- or di-substituted 
carbamoyl group, then the substiment has sub5timent(s) 
selected from the substiments of Group C mentioned below; 
when the "substituent selected from the substituents of 
Group A" is a substimted lower cycloalkyl group, a 
substituted lower cycloalkyl-CO — , a substituted lower 
cycloalkyl-lower alkyl group, a substituted phenyl 
group, a substituted phenyl-(> — , a substituted phenyl- 
CO — , a substituted phenyl-lower alkyl group, a sub- 
stituted phenyl-O-lower aUcyl group, a substituted phe- 
nylsulfonyl group, a substituted phenyl-lower alkoxy 
group, a substituted phenyl-lower alkoxycarbonyl 
group, a substimted lower cycloalkenyl group, a sub- 
stimted bicyclic heterocyclic group, a sutetituted 
monocyclic 5- or 6-membered heterocyclic group, a 
substituted monocyclic 5- or 6-membered heterocyclic 
groups-0 — , a substituted monocyclic 5- or 
6-membered heterocyclic group-CO — , a substituted 
monocyclic 5- or 6-membered heterocyclic group-CO- 
lower alkyl group or a substimted monocyclic 5- or 
6-membered heterocyclic group-lower alkyl group, 
then the substiment has substiment(s) selected from a 
halogen atom, cyano group, nitro group, oxo group and 
the substituents of Group C mentioned below; and 
when the ''substiment selected ficom the substiments of 
Group B'* is a substituted lower cycloalkyl group, a 
substituted lower cycloalkyl-lower alkyl group, a sub- 
stituted phenyl group, a substituted phenyl-lower alkyl 
group, a substituted bicyclic hydrocarbon group, a 
substituted monocyclic 5- or 6-membered heterocyclic 
group, a substituted monocyclic 5- or 6-membered 
heterocyclic group-lower alkyl group or a substituted 
bicyclic heterocyclic group-lower alkyl group, then the 
substituent has substiment(s) selected from the sub- 
stituents of Group C mentioned below; 
substituents of Group C: 
a lower alkyl group; a bydroxy-lower alkyl group; a lower 
alkanoyi group; a lower cycloalkylcaibonyl group; a 
lower alkoxy group; a lower alkoxycarbonyl group; a 
lower alkylsulfonyl group; a di-lower alkyl-substituted 
carbamoyl group; a di-lower alkylamino-substituted 
lower alkanoyi group; 
a substituted or unsubstituted phenyl group; 
a substimted or unsubstituted phenyl-0 — ; 
a substituted or unsubstituted phenyl-CO — ; 
a substituted or unsubstituted phenyl-lower alkanoyi 
group; 

a substimted or unsubstituted phenyl-lower alkyl group; 
a substimted or unsubstituted phenyl-lower alkoxy group; 
a substituted or unsubstituted monocyclic 5- or 

6-membered heterocyclic group; 
a substituted or unsubstituted monocyclic 5- or 

6-membered heterocyclic group-0 — ; 
a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic groups-CO — ; and 
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a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group-substituted amino 

group; 

(in the substitucnts of Group C, a substituent in the 
substituted phenyl group portion or the substituted 5 
monocyclic 5- or 6-membered heterocyclic group por- 
tion is selected from a halogen atom, cyano group, nilro 
group, 0X0 group, a lower alkyl group, a lower alkoxy 
group, a lower alkanoyl group and a lower alkoxycar- 
bonyl group). 

4. The compound according to claim 1, wherein is 
(1) a cyclic group which may be substituted, where the 

cyclic group portion is a group selected from the 
following (i) to (iv) 

(1) a monocyclic hydrocarbon group having 3 to 7 carbon 
atoms, 

(ii) a bicyclic hydrocarbon group having 9 to 11 carbon 
atoms, 

(iii) a monocyclic heterocyclic group containing 1 or 2 20 
betero atoms selected from nitrogen atom, oxygen atom 
and sulfur atom, and 

(iv) a bicyclic heterocyclic group containing 1 to 3 hetero 
atoms selected from nitrogen atom, oxygen atom and 
sulfur atom and comprising two 5- to 7-membered ^ 
rings being fused; or 

(2) a substituted amino group. 

5. The compound according to claim 1, wherein is 

(1) a cyclic group which may be substituted, where the 
cyclic group portion is a group selected from 
phenyl group, cyclohexyl group, cyclopentyl group, 

cyclobutyl group, cyclopropyl group, an indanyl 
group, an indenyl group, a napbthyl group, 
tetrahydronaphthyl, a pyrrolidinyl group, an imida- 
zolidinyl group, a pyrazolidinyl group, an oxolanyl 
group, a thiolanyl group, a pyrrolinyl group, an 
imidazolinyl group, a pyrazolinyl group, a pyrrolyl 
group, an imidazolyl group, a pyrazolyl group, a 
triazolyl group, a tetrazolyl group, a fiiryl group, an ^ 
oxazolyl group, an isoxazolyl group, an oxadiazolyl 
group, a thienyl group, a thiazolyl group, an isothia* 
zolyl group, a tbiadiazolyl group, a piperidyl group, 
a piperazinyl group, a morpholinyl group, a thiomor- 
pholinyl group, a pyridyl group, a pyrimidinyl group, 
a pyrazinyl group, a pyridazinyl group, a pyranyl 
group, a tetrabydropyridyl group, a dihydropyridazi- 
nyl group, a perbydroazepinyl group, a perbydrothi- 
azepinyl group, an indolinyl group, an isoindolinyl 
group, an indolyl group, an indazolyl group, an 
isoindolyl group, a benzimidazolyl group, a ben- 
zothiazolyl group, a benzoxazolyl group, a benzo- 
dioxolanyl group, a benzothienyl group, a benzofii- 
ryl group, a thienopyridyl group, a thiazolopyridyl 
group, a pyrrolopyridyl group, a dihydropyrrolopy- 
ridyl group, a quinolyl group, an isoquinolyl group, 
a quinoxalinyl group, a quinazolioyl group, a 
phthalazinyl group, a cinnohnyl group, a cbromanyl 
group, an isochromanyl group, a naphthyridinyl 
group and partially or completely saturated cyclic ^ 
groups thereof; or 

(2) a substituted amino group. 

6. The compound according to claim 1, wherein R^ is 
(1) a cyclic group which may be substituted, where the 

cyclic group portion is a group selected from the group 65 
consisting of phenyl group, cyclohexyl group, a pyr- 
rolidinyl group, a tetrazolyl group, a furyl group, a 



B2 

224 

thienyl group, a thiazolyl group, a piperidyl group, a 
piperazinyl group, a morpholinyl group, a thiomor- 
pholinyl group, a pyridyl group, a pyrimidinyl group, a 
pyrazinyl group, a pyridazinyl group, a perbydroazepi- 
nyl group, an indolinyl group, an isoindolinyl group, a 
benzothienyl group, a thienopyridyl group, a pyrrol- 
opyridyl group, a dihydropyrrolopyridyl group, a 
quinolyl group, an isoquinolyl group, a quinoxalinyl 
group and partially or completely saturated cyclic 
groups thereof; or 
(2) a substituted amino group. 

7. The compound according to claim 1, wherein R^ is 

(1) a cyclic group which may be substituted, where the 
cyclic group portion is a group selected from the group 
consisting of 

a pyrrolidinyl group, a piperidyl group, a piperazinyl 
group, a morpholinyl group, a thiomorpholinyl 
group, a pyridyl group, a pyrimidinyl group, an 
indolinyl group, an isoindolinyl group, a pyrrolopy- 
ridyl group, a dihydropyrrolopyridyl group and par- 
tially or completely saturated cyclic groups thereof; 
or 

(2) a substituted amino group. 

8. The compound according to claim 1, wherein R^is 

(1) a cyclic group which may have 1 to 3 substituents 
which are the same or different and selected from the 
substituents of Group A* mentioned below, where the 
cyclic group portion is selected from the group con- 
sisting of 

a pynolidinyl group, a piperidyl group, a piperazinyl 
group, a morpholinyl group, a thiomorpholinyl 
group, a pyridyl group, a p)aimidinyl group, an 
indolinyl group, an isoindolinyl group, a pyrrolopy- 
ridyl group, a dihydropyrrolopyridyl group and par- 
tially or completely saturated cyclic groups tberec^; 
or 

(2) an amino group substituted by 1 or 2 substituents 
which are the same or different and selected from the 
substituents of Group mentioned below; 
substituents of Group A': 

a halogen atom, cyano group, nitro group, oxo group, 
carbamoyl group, a lower alkyl group, a lower alkoxy 
group, a lower alkanoyl group, a lower alkoxycarbonyl 
group, a lower alkoxy-substituted lower alkyl group, a 
mono- or di-substituted amino group, a mono- or 
di-substituted carbamoyl group, 

a lower cycloalkyl-CO — , 

a substituted or unsubstituted phenyl group, 

a substituted or unsubstituted phenyl-lower alkyl group, 

a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group, 

a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group-0 — , and 

a substituted or unsubstituted monocyclic 5- or 
6-membered heterocyclic group-CO — ; 
substituents of Group B': 

a lower alkyl group, a lower cycloalkyl group, a lower 
alkoxy-substituted lower alkyl group, a pyrimidinyl 
group, a thiazolyl group and a tbiadiazolyl group. 

9. The compound according to any one of claims 1 to 8, 
wherein R^ is (1) a monocyclic, bicyclic or tricyclic 
nitrogen-containing heterocyclic group which may be sub- 
stituted or (2) an amino group which may be substituted, 
represented by the formula: 
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(S)-2-cyano-l-[trans-4-(5-nitro-2-isoindolinylcart)onyl) 

, cyclohexylamino]acetylpyrrolidine; 

\ (S)-2-cyano-l-[lrans-4-(piperidinocarbonyl) 

/ \, cyclohexylamino]acetylpyrrolidine; 

/ 5 (S)-2-cyano-l-[trans-4-(4-carbamoylpiperdinocarbonyl) 

cyclohexylamino]acetylpyrrolidine; 

(S)-2-cyano-l-[trans-4-(l-pyrrolidinylcarbonyl) 

, ... e \ • t . o cyclohexylaminolacetylpyrrolidine; 

10. The compound according to any one of chuns 1 to 8, (s);2H;yano-l-[trans-4-(4H:yclopropylcarboDylpiperazin-l. 

wbereinAis— CH2— . , , • , . o 10 ylcaibonyl)cyclobexylaraino]aoetylpyrrolidine; 

U. The compound accordmg to any one of claims 1 to 8, ^ /sy2^ano.l-Drans-4K4-propioDylpiperazin.l-ylcarbonyl) 

wherein A is -CH,-, and R> is hydrogen atom. cyd4exylaiino]acetylpynoUdine; 

12. Hie compound according to any one of claims 1 to 8, /s).2.cyano-l-[trans-4-(l.indolinylcarbonyl) 
wherein A is -CH,-, is hydrogen atom, and R is a cyclohexylamino]acetylpyrroUdine; 

cychc group which may be subsumted. 15 (S)-2-cyano-l-[trans-4-(2.3-dihydro-lH-pyrrolc[3,4-b] 

13. Tlie compound accordmg to any one of claims 1 to 8. ;yridin-2-ylcarbonyl)cyclohexylamino]acetylpyrrolidine; 
wherem A IS ^j-.R^ is hydrogen atom, and R is a (s).2-cyano-l-[trans-4-[4-(2-pyrimidinyloxy) 
substituted ammo group. • .. , piperidinocarbonyl]cyclohexylamino]acetylpyrrolidine; 

14. A compound selected from the group consistmg of: (s).2-cyano-l-{trans-4-[4-(5-bromo-2-pyrimidinyloxy) 
^ . t • 1. i\ 20 piperidinocarbonyl]cyclohexylamino}acetylpyrrolidine; 

(S)-2-cyano-l-[trans-4-(d,methylaminocarbonyl) ^ (s)-2-cyano-l-[trans-4-(cis-3.5-dimethyl-4- 

cydohexylamino]acetylpyrrolidme; benzylpiperazin-l-ylcarbonyl)cyclohexylamino] 

(S)-2-cyano-l-[trans-4-(morpholinocarbonyl) acetylpyrroUdine; 

cydohexylaminolacetylpy^^^^ (S)-2.cyano-l-[trans-4-(4- 

(S)-2-cyano-l-[trans-4-(5-pyrimidinylaminocarbonyl) cyclohexylcarbonylaminopiperidinocarbonyl) 

cydohexylamino]acetylpyrtDlidme; cydohexylamino]acetylpyrroUdine; 

(S)-2-cyano-l-[trans-4-(N-ethyl-N- (S)-2-cyano-l-{trans-4-[4-(N-phenylcarbamoyl)piperazin- 

methoxethylaminocarbonyl)cyclohexylamino] ;.yi4bonyl]cyclohexylamino}acetylpyrrolidine; 

acetylpyrroUdine; (S)-2-cyano-l-ttrans-4-(4-ethoxycarbonylpiperazin-l- 

(S)-2-cyano-l-t«rans-4.(N-ethyl-N- ylcarbonyl)cyclohexylamino]acetylpyrrolidine: 

isopropylaminocarbonyl)cyclohexylamino] (s)-2-cyano-l-{trans-4-[4-{2-thienyl)piperidinocarbonyll 

acetylpyrrolidine; , , „ u . . • k n cydohexylamino]acetylpyrroUdine; 

(S)-2H;yano-l-[trans-(N-methyl-N-butylaminocarbonyl) (s):2-cyano-l-[trans-4-(l,l-dioxoperhydro-1.4-thazin-4- 

,esT'°'*'^w'"°^"?r?ipNT .u . VA- 1 ylcarbonyl)cyclohexylamino]acetylpyrrolidine; 

(S)-2<yano-l-[trans-4^(S)-2-methoxymethylpyrrolidin-l- (r< 4.cyano-3-rtrans-4-(dimetbylaminocarbonyl) 

ylcarbonyllcyclohexylammoHcetylpyrrobdiDe; cyclobexylamino]acetylthiazolidine; 

(S).2-cyano-Htrans-4-(3-carbamoylpipcrdinocarbonyl) (R).4.cyano-3-[trans-4-(2-isoindolinylcarbonyl) 

cydohexylamino]acetylpyrrolidme; cylohexylaminolacetylthiazolidine; 

(S)-2-cyano-l-[trans-4-(4-acetyIpiperazin-l-ylcarbonyl) (R).4.cyano-3-[trans-4-morpholinocarbonyl) 

cydohexylamino]acetylpyrtohdme; cyclohexylamino]acetylthiazolidine; and 
(S)-2-cyano.l-[trans-4.(2-iso.ndohnylcarbonyl) ^ (R/.4.cyano-3-[trans-4-pyrrolidinylcarbonyl) 

cyclohexylamino]acetylpyrrohdine; cydohexylamino]acetyllhiazolidine; 

(S)-2<yano-l-[trans-4. 4-(3-pyr,dylcarbonyl)piperaz,n-l- a pharmaoeuUcally acceptable salt thereof. 

ylcaibonyl]cyclohexylammo]acetylpyrrohdine; 15. Apharmaceutical composition comprising at least one 

(S)-2-cyano-l-{trans-4-[4-(3-thenoyl)piperazin-l. ^ {jj according to any one of claim 1 to 8 or 14 in an 

ylcarbonyl]cyclohexylammo}acetylpyrrolidme; ^^^^^ effective as a dipeptidyl^ptidase IV inhibitor. 

(S)-2-cyano-l-{trans-4-[4-(4-chlorophenyl)piperazm-l- ^ pharmaceutical composition according to claim 

ylcarbonyl]cyclohexylammo}acetylpyrrobdme; includes a pharmaceuticaUy acceptable exdpient or 

(S)-2-cyano-l-[trans-4-(cis-2,6- ^jjucnt 

dimetbylmorpholinocarbonyl)cyclobexylamino] 

acetylpyrrolidine; » • • » » 



